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TAG RECORDING 
PRESSURE GAGES 


These moderately priced in 
struments are carefully de- 
signed, accurately calibrated 
and are available in 3 sizes 
—utilizing 9°—10" and 12 
charts. Catalog No. 1210-! 
gives all the facts—and in 
addition to full informa 
tion on TAG Pressure 
Gages — illustrates and 
describes TAG Record 


ing Thermometers 


Send for Your Copy Today 





e Norm. ++ When They 
Occur +--+ Their Duration and Extent... 


Precisely Reeorded by... 





RECORDING 
PRESSURE GAGES 


In war production it is not 
enough that a pressure gage 
merely show fluctuations . . . it 
must tell WHEN . . . HOW 
LONG . . . HOW MUCH. 
Then, and only then can process 
control be exercised consistent 
with war production standards. 


The continuous record — the 
complete story told by the TAG 
Recording Pressure Gages — is 
quite as important in the post- 
war production picture as it is 
today. The potential savings in 
materials and uniformity through 
improved process efficiency are 
of material interest. 


The convenient listing at the left 
includes many instruments on 
which you should have data. A 
letter will bring full information. 
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If you haven’t seen these plates before, you may 
think them the futuristic effort of a designer on the 
day after the night before. Actually they represent 
some of the steps in the development of an entirely 
new circuit for ultra-high-frequency use. 

The problem of designing a compact ultra-high- 
frequency circuit with a large and continuously- 
adjustable range, and with no sliding contacts, is a 
difficult one. 

Transmission lines, with none of these desirable 
features, have been used widely in the past. They 
offer numerous mechanical difficulties, very precise 
machine work being required to obtain acceptable 
accuracy. In addition, very often they are too large 
to be incorporated in many instruments. 

The new circuits, developed by General Radio, are 
for_ obvious reasons called Butterfly Circuits. They 
have no sliding contacts, afford a tuning ratio of 
about 4 to 1, are very compact, can be designed for a 
satisfactory value of Q, and are mechanically com- 
paratively simple. 

The design of Butterfly Circuits is described 
in detail in the October 1944 issue of the G-R 
Experimenter. If you haven’t seen a copy, we'd like 


to send you one. 
ca 


WRITE FOR BULLETIN 915 gh 


7 | GENERAL RADIO COMPANY (27,0... 
A | NEW YORK CHICAGO — LOS ANGELES 


S| 
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INSTRUMENTATION 


Photos from new Union Oil Plant 
show latest Taylor developments 


'PYHESE pictures from the Union Oil Com- 

pany’s new plant, built by The Lummus 
Company and C. F. Braun & Co., show some 
of the latest developments in instrument con- 
trol of aviation gasoline production. 


‘lere’s a partial list of the many varieties of 


Flow, Liquid Level, Pressure and Temperature 
instruments supplied. [t’s an interesting demon- 
stration of the breadth of Taylor’s services and 
the versatility of the Fulscope Controller me- 
chanism: 


REMOTE PNEUMATIC TRANSMISSION SYSTEMS 
—utilizing both Mereury—and Aneroid—man- 
ometer Flow transmitters; Internal-float and 
“Levelbuoy” Buoyancy type Level transmitters; 
and Pressure transmitters ... For some Pressure 
and Level applications both Transmission and 
Control were incorporated in the same instru- 
ment at the point of measurement (see upper 
instrument in lower left photo). 

Receivers are Recording Controller with Auto- 
matic Reset, and plain Recorders with 1 or 2 
pens. 

FLOW CONTROLLERS— Mercury type with Au- 
tomatic Reset. 

PRESSURE CONTROLLERS AND RECORDERS in 


Compressor Plant (see photo at left below). 


PNEUMATIC-SET CONTROLLERS — Liquid level 


resetting Flow. 

















LIQUID LEVEL CONTROLLERS — both I[nternal- 
float and “Levelbuoy” Buoyancy types. 
TEMPERATURE CONTROLLERS — with “Accura- 
tus” (temperature compensated) mercury tube 
systems and “Thermospeed” Separable Well 
constructions. 


AUTOMATIC-MANUAL BY-PASS—in both Inter- 


nal and External forms. 


“PRECISOR” VALVE POSITIONERS. 
SELF-ACTING TEMPERATURE CONTROLLERS. 


The moral is obvious: We want to work with you 
on your new and modernization projects, too! Call 
your nearest Taylor Field Engineer. ‘Taylor In- 
strument Companies. Rochester, N. Y., and 
Toronto, Canada. Instruments for indicating, 
recording and controlling temperature, pressure. 
humidity, flow and liquid level. 














MEAN 
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% Still showing less than .00001 inch wear, well 


within tolerance limits, an Elgin Sapphire Plug Gage 
ro 


has delivered the incredible total of 158,220 close 


tolerances gagings! Hi-speed steel gages, formerly 
used. wore beyond toierance use after only 300 gag- 
ings! The startling contrast in gage cost for 158,220 


cagings is shown below: 


Gage Gages required Cost Total Cost 
Steel 527 $8.00 ea. $4,216.00 
Elgin 1 10.00 ea. 10.00 


savincs—$4,176.00 
This tremendous saving is only for one of many 
gages on this job at Stewart-Warner—many Elgin 
Sapphire Gages are in continuous use at the plant. 
The dimensional fidelity of Elgin Gages saves 
money. too, by eliminating worn-gage rejects. Chem- 
ically inert at normal temperatures, their contact 
points of sapphire do not rust, corrode, burr or bee 
come distorted with use. 
Write for prices and information on Elgin Sap- 


phire Plug and Ring Gages. 


ELGIN SAPPHIRE PRODUCTS PRESENT MANY ADVAN- 
TAGES FOR THE FOLLOWING TYPES OF EQUIPMENT: 


Gages + Bearings * Thread Guides + Extrusion Dies + Knife 
Edges + Spray Nozzles «+ Diesel Injector Nozzles + Soft 
Wire Dies + Burnishing Tools * Pressure Vessel Windows « 


Watch Crystals * Honing Stones. 


America’s best equipped sapphire fabricator 


ELGIN NATIONAL 
WATCH COMPANY 


Sapphire Products Division 
* 932 Benton Street, Aurora, Illinois, U. S. A. 
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Monsanto Chemical Co. (See article on Page 214) 
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By Harry D’Almaine 


U. S. ARMY’S RADIOSONDE 2? 
Pictorial feature 
INTERCONNECTED CONTROL INSTRUMENTS 27 


Critical discussion 
By J. A. Pellettere 

ELECTRIC GAGING METHODS 22 
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By A.C Roberts 

ELECTRONIC MECHANISMS 228 
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By T. A. Cohen 


Aviation Instruments Department 


FUTURE AIR-TRAFFIC INSTRUMENTS 23 
By Glen A. Gilbert 
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[Glenn L. Martin Co.] 
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Indicators, recorders, meters, controllers, inspection 


devices, etc., for plant, field, aircraft and laboratory 
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VANE AND DYNAMOMETER INSTRUMENT; 
enti® aS. 
Ve \\\ 
& the 
ol , 
FREQUENCY COMPENSATED 
INSTRUMENTS 
This is another WESTON contribu- the use of these instruments essential for their 
tion born of war's needs, wherein the growing dependable indications and for their economy 
use of equipment operating in the higher as well. 
power frequency range necessitated instru- Weston is furnishing these instruments as 
ments of broad flexibility plus the rugged ammeters, voltmeters, and wattmeters, in both 
dependability which moving iron vane and portable and switchboard types; flat compen- 
dynamometer instruments provide. sated up to 1000... 2000. . . 3000 cycles for 
And throughout industry today, the grow- general laboratory use, as well as for specific 
ing use of power frequencies above 60 cycles, application to electronic and power apparatus. 
with the smaller transformers, higher speed Weston Electrical Instrument Corporation, 
motors, simpler rectifier filter systems, makes 591 Frelinghuysen Avenue, Newark 5, N. J. 
Z 
CSR Ashman 
D 
ALBANY « ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND « DALLAS + DENVER + DETROIT + JACKSONVILLE » KNOXVILLE + LOS ANGELES + MERIDAN 
MINNEAPOLIS « NEWARK » NEW ORLEANS + NEW YORK + PHILADELPHIA + PHOENIX + PITTSBURGH + ROCHESTER + SAN FRANCISCO + SEATTLE + ST. LOUIS + SYRACUSE 
In Canada, Northern Electric Co., itd., Powerlite Devices, Ltd. ADDS 
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DOW COBNING, first in silicones, 


is fully equipped with new plant and facilities for 


the production and distribution of an expanding line of silicone products 


American industry has been quick to utilize the new Dow Corning Silicones—to see the 
potentialities inherent in their higher order of heat stability, chemical inertness, water 
resistance, and dielectric properties. Dow Corning is now supplying, directly or through 


selected distributors, the following silicone products: 


Water-white, odorless, inert 

FLUIDS Silicone Liquids . . . notable 

for their low rate of viscosity 

change over a wide tempera- 

ture range, low vapor pressure, water repellency, 
and good dielectric properties. 


Ignition Sealing Compound .. . an 

4 easily applied silicone waterproofing 
compound having excellent dielectric 
properties, corona resistance, and the 
consistency of petroleum jelly. It neither hardens 
nor melts at temperatures ranging from — 40° F. 


to 400° F. 


Special Low Temperature Compound 

. an oxidation resistant lubricant 
and sealing compound developed for 
use at temperatures as low as — 70° F. 


A lubricating Silicone Grease for 
31.2 sspecial applications in the tempera- 
ture range of —70° F. to 190° F. 


A lubricating Silicone Grease for 

4} special applications where operat- 
ing temperatures range from 0° F. 
to 400° F. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
ADDRESS ALL INQUIRIES TO BOX 592 


Insulating Varnish . . . recom- 

993 mended because of its extreme 

heat stability for impregnat- 

ing, coating and bonding, and 
waterproofing inorganic insulating materials 
such as asbestos, mica, and Fiberglas cloth, 
tape, and sleeving. Other special purpose 
silicone resins and compounds are available. 


STOPCOCK GREASE 


A chemically resistant Silicone 
Grease for lubricating stopcocks 
and other ground glass joints. 


PLUG COCK GREASE 


A Silicone Grease that affords easy 

operation of lubricated plug valves 
over wide temperature ranges in most diffi- 
cult services. 


OW 


FIRST IN 


orning 


SILICONES 


April 1945—Instruments—Page A7 








At Connecticut Telephone and Electric 
Division, production is unhurried, as it must 
be to maintain accuracy and quality in pre- 
cision electrical and electronic manufactur- 
ing. We substitute time-saving methods for 
hustle and bustle. This has enabled us to 
keep abreast of the ever-increasing need 
for military communicating equipment of 
uniform dependability. 

After the war, you will very likely use 


"DO NOT SQUANDER TIME’ 


enjamin Franklin 


electrical equipment, electronic devices, or 
communicating systems made at Connecticut 
Telephone and Electric Division... Or you 
may be one of the many manufacturers 
who will use our engineering and manufac- 
turing facilities in connection with your own 
products... In either case, our time-saving 
methods will be your gain, measured by 
the important standards of uniform high 
precision, and speed of filling your orders. 


Freshly painted telephone 
chassis run the gantlet of 
automatically controlled 
infra-red dryers, which cut 
drying time to half an hour. 
This system, designed by our 
own engineers, is one of 
many examples of time-sav- 
ing installation throughout 
the Connecticut Telephone 
& Electric Division plant. 








CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. * MERIDEN, CONNECTICUT 
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7 beyond usual requirements for 
TEMPERATURE MEASUREMENT! 





DYNALOG Temperature Recorder in wood chemi- 
cals plant. Entire chart range is only 12°C. Full- 
scale pen travel requires only 3 seconds. 


Unique DYNALOG* Instruments employ 
the first wholly-electronic design .. . 
provide radically higher performance. 


At a single stroke, Foxboro’s development of 
DYNALOG Electronic Instruments has smashed all 
previous standards of combined speed and accuracy 
for industrial production instruments. It now makes 
available Temperature Recorders and Indicators with 
the same high accuracy for narrow scales, that pre- 
vious instruments could offer only for wide scales! 


Three typical DYNALOG Recorder installations 


show what this can mean to exacting processes: 


In a Wood Chemicals Plant, necessary purity and 
quantity of output demand very accurate measure- 
ment of vapor temperature in batch distillation. A 
DYNALOG Temperature Recorder with full scale only 
2°C. wide was specified. Its performance was so 
accurate and reliable that a second was ordered when 
the process was expanded. 


A Leading Rubber Processor now uses a portable 
* Reg. U. S. Pat. Off. 


OXBOR 


REG. U. S. PAT. OFF. 


STATOR 


ANC IN 





Here's the entire mechanism of a DYNALOG \ 
Instrument. Only 5 moving parts. Electronically \e) 
integrated operation throughout! j 


NY 
-eF 


<3 


wf 
Wy 


DYNALOG Temperature-Difference Recorder to check 
production processes with laboratory precision. Tem- 
perature-difference between heat exchange liquid to 
and from the reactor is measured speedily and accur- 
ately. Interchangeable ranges of 5°F., 20 F. and 100°F. 
adapt this instrument to widely varied testing. 


In Pre-Testing Warplane Equipment, stratosphere 
test-chamber temperature is dropped from + 70°F. to 

70°F. in 3 minutes. DYNALOG Temperature Record 
ers and Indicators follow these rapid changes accur- 
ately with less than 1/5 the lag of mechanical instru- 
ments. 

If your processes require such unprecedented per- 
formance in a temperature instrument, call in a Foxboro 
Engineer. DYNALOG Temperature Recorders and 
Multiple-Point Indicators are available for 8-week 
delivery on AAI rating. The Foxboro Company, 
46 Neponset Ave., Foxboro, Mass., U. S. A. 


hee de), ite 





INSTRUMENTATION | 
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end for shiz booklet: 


if you are interested in 
measuring the flow of any 
liquid, gas or other fluid. 


- " 
[his new publication, featurin; 
ne Series 100 Case 


ie > as A in 1 
ly pe Rot meter contains data 


. 1 
of value that you ‘can apply 
to your own problems. Write 


for a copy today. Use this 


| EDO cuniseutentmnenttinsienen 


10)! ee ne ee ; 
Address 


Interested in measuring flow of 





HOW TO SELECT A ROTAMETER FOR YOUR SERVICE 


GRAVITIES OF GASES 
Referend to AIR ot 10°F as 147 pet as 18 
Ncetv iene Cals 
Nomen A 
Butane Cote 
Bureer (Ino) Coline 


SPECIFIC GRAVITIES OF 


ROTAMETER FLOATS 


Referred im WATER at 70°F an 60 


Alemimen a7 
Bekele 1.25 
Broaec (85-5-5-5) 8.91 
Bronee (90-10) as 
Copper an 
Dowmeta! is 


j (Magnesium Alloy) 


Leed (Herd) 10.47 
Mone! 

Nickel 

Ni-Resist 


Platinum 


| Rubber (Hard) 


Sitwer (Fine) 


| Stainless Steet 
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ti cateae the production, in June 1943, of the 
first U. 


a second “Megger” instrument 


S.-made “Megger” testers, we now announce 
being built in our 
Philadelphia factory—the Midget “Megger” Insula- 
tion Tester. 

This new U. S. 


similar in every way to the Midget “Megger” Insulation 


model is identical in design and 


Testers we have been supplying for the past ten years. 
except that the molded plastic housing is mottled 
brown instead of red. 

The Midget “Megger” 


popularity because of its size and low cost. Weighing 


Tester has achieved wide 


1211-13 ARCH STREET 






the SECOND U.S.-made ‘‘Megger’’ Instrument 
... THE MIDGET “MEGGER’* INSULATION TESTER 


but 3 pounds, it is always ready to use for testing 


insulation resistance of a wide variety of electrical 


equipment. It is indispensable for maintenance and 
trouble shooting, even where higher range “Megger” 
testers can be used . reads up to 50 megohms and 
delivers 500 volts d-e from a hand-cranked generator, 
making it independent of batteries or external power 
supply. Lower ratings are also available. 

Manufacturing facilities are complete and our ex- 
panding production makes availability of these new 
instruments far better than we have previously been 
able to offer. We invite your orders for them. 


JAMES G. BIDDLE CO. An) 


- PHILADELPHIA 7, PA.  . 


EIR ng 








For complete description of the wu i s.-made 


Midget “ Megger™ Tester. write for Bulletin | »- I. 
*By special arrangement with the original makers of 
the “Megger” Testing Sets, our new instrument 


arriesthe U.S. Registered Trade Mark ““MEGGER 
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Renee aoe Beers : 
PNEUMATIC FLOW 
TRANSMISSION SYSTEM sunds, 


The Brown New-Matic Remote Transmission System fills a definite 
need in industry. Instantly responsive—it provides the same high}p = 
accuracy as electrical transmission for remote measurement and con 
Indicating transmitter located at remote point trol of temperatures, pressures, flows and liquid levels in hazardou 
of measurement. atmospheres where electrical transmission is not permissible in in: 

dustrial processes. 
Not only does Brown New-Matic Remote Transmission assure a safe 
and reliable means of remote transmission of measurement and conf !!>''umen 
trol, but it permits the use of indicating instruments at the transmitpnoving ci 
ting end. It eliminates guesswork. Operators are provided with 3 ize al 
direct, visual means of speeding up process operations with accuracy ‘ther a 
no time lost waiting for a control room check-up on measure) | a o 
ments. 
All Brown New-Matic Systems are equipped with identical bellow 
in both the transmitting and receiving instruments. These bellows 7. | inform 


factory “matched” to rigid specifications, insuring accurate calibratio! 





throughout the pressure range. 





Rapid rate of response is obtained through the use of a non-bleed 
pilot. With tubing lengths as great as 1000 feet. The system is una! OTHI 
fected by ambient temperature changes or fluctuating air supply 
pressure. } el, SW 
The Brown New-Matic Remote Transmission system is safe, stable tically | 
accurate and powerful, and lends itself admirably to the growin 
demand for centralized recording and control. 


Write for Catalog 5901. THE BROWN INSTRUMENT COMPANY’ 
division of Minneapolis-Honeywell Regulator Co., 4482 Wavyn 
Avenue, Philadelphia 44, Pa. Offices in all principal cities. 
Peter Street, Toronto, Canada: Wadsworth Road, Perivale, Middle ef 
England, Nybrokajen 7, Stockholm, Sweden. 


— s 


VeTLeS OT 





Recording controller mounted on centralized 
control panel in control room. 


BROWN vase cttiGa. SYSTEM . 
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FOR TEMPERATURES ... PRESSURES .. . FLOWS . . . LIQUID LEVELS 
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Roller-Smith Type NP Instruments are supplied 








4 PORTABLE TESTING INSTRUMENT WITH NO PROJECTING PARTS 


(ULLER-SMITH TYPE NP... 


er-Smith Type NP Portable Testing Instru- 
ts are designed for general service where a 
ly accurate and extremely rugged instru- 
t is required. The case is made in two parts: 

ter walnut case and an inner two-piece 
il case. This construction furnishes full 
netic shielding, protects the mechanism 
1 external strains, and the movement from 

und moisture. The lid of the instrument is 
ened to completely cover the dial and all 
ling posts, so that when closed there are no 
ecting terminals or other parts. The window 

maximum area for high dial visibility; 


ua 


length is 514". Instruments are 8” square 
a2" in depth and weigh approximately 
suunds. Ratings cover a broad range of test- 


requirements. 


single or multiple ranges for the measure- 
nt of direct current in milliamperes, amperes 
volts, and alternating current in amperes, 
ts, watts, power factor and frequency. D-c 
trument mechanisms are permanent magnet 
ving coil (d’Arsonval) type; a-c ammeters 
ize a repulsion iron-vane mechanism and 
ther a-c instruments, an electro-dynamom- 


mechanism. 


talog 4340 contains complete description and 


information with prices. Write for a copy. 


OTHER R-S INSTRUMENTS 


switchboard and portable instruments of 
tically every Standard size, shape, capacity, 
7 . } } , ? 
and style are included in the R-S line of 


trical instruments. Let ls quote prices and 





Wveries on your instrument requirements 


“Steel-Six’’ Portable Ammeter. Scale lype ‘I ) Miniature Panel An 
length 534¢ Size f x 6 x meter. American War Standard type 
Accuracy of nforming with AWS ¢ ; 1944 


Ca HULLER-SMITH BETHLEHEM, PENNA. 


Canadian Plant: ROLLER-SMITH MARSLAND LTD., Kitchener, Ontario 
Sales Representatives 


In all Principal Cities 


STANDARD AND PRECISION ELECTRICAL INSTRUMENTS ec AIRCRAFT INSTRUMENTS © SWITCHGEAR 
AIR AND OIL CIRCUIT BREAKERS e+ ROTARY SWITCHES © RELAYS © PRECISION BALANCES 
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INSTRUMENT CAPACITY IN PERCENT 






















































































Here is visual proof of the efficiency of Simplex MO Meters taken from 
Weighed Water and Volumetric tests. 


7ée OVERALL ACCURACY 
of the SIMPLEX MO METER 


AS SHOWN BY WEIGHED 
WATER and VOLUMETRIC TESTS 











The matter of final concern to the user of a 
flow rate meter is the overall efficiency of the instru- 
ment — whether its purpose is to indicate, record, or 
totalize the flow. 

The efficiency of sixteen Simplex MO Meters when 
tested in place by weighing scales and checked by the 
volume of standpipes is here illustrated. The data was 
taken at random from routine records of wide-range 
tests conducted by the laboratory of Simplex Valve & 
Meter Co. These accuracies speak for themselves. 

In addition to its inherent accuracy, the Simplex MO 
Meter operates on a simple trouble-free principle which 
assures extreme sensitivity over the entire meter range. 
An applied differential head of 144 inch of water or less 
is sufficient to cause functional operation of this instrument. Any 
change in the rate of flow through a primary device is instantane- 
ously and accurately recorded on the Simplex Meter Chart. 








In the unique totalizer design, a frictionless vertical move- 
ment of the assembly occurs with flow changes. Constant 
speed revolution of a friction dise through the variable 
horizontal speed of a traction roller integrates the rate 
of flow. The result is highly dependable, accurate totaliza- 
tion of flows over the entire range of the instrument. 











Investigate the exceptional values of the Simplex MO Meter. 


Write today for Bulletin 300. 


SIMPLEX VALVE & METER CO. 
6786 UPLAND STREET, PHILA. 42, PA. 














, 


An error curve showing totalizer rate in percent of capacity against 


actual weighed water. 
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WATERTIGHT 


TYPES DN-1, -2, -3 
(Left hand, above) 


@ For applications where equipment may be 
used in an extremely humid atmosphere, ex- 
posed to rain, or accidentally submerged 
in water. Available for direct-current (DN-1), 
radio-frequency (DN-2), and audio-frequency 
(DN-3) service 


CONVENTIONAL 


TYPES DN-4, -5, -6 
(Right hand, above) 


ee For use on aircraft and on communications 
or electronic devices where the instrument is 
protected. Available for direct-current (DN-4), 
radio-frequency (DN-5), and audio-frequency 
(DN-6) service. 





HEADQUARTERS FOR 
ELECTRICAL MEASUREMENT 


Buy all the Bonds you can— and keep all you buy 





G-E PANEL INSTRUMENTS 


To meet the need for compactness, especially in electronic and 
communication devices for combat, they have a body diameter of 
only 114 inches, are less than] inch deep, and weigh only 3 ounces. 
They are accurate to within +2 per cent. 


These instruments are of the internal-pivot construction, and in 
addition to small size and light weight, they have all the other de 
sirable features associated with this unique G-E design. 

Because of its high torque and large-radius pivots, the element 

which is common to both instruments) is well able to withstand 
vibration. High torque combined with a lightweight moving element 
results in fast response. Good damping makes for ease and accuracy 
of reading. Large clearances help to insure reliable operation. 

All these features add up to a high factor of merit and all-round 
excellent performance. 

For advance information, ask the nearest G-E office for Book 
let GEA-4380, or write to General Electric Co., Schenectady 5, N.Y. 

aoa 
INSTRUMENTS 





THEY’RE G-E INTERNAL-PIVOT 





One advantage of the internal-pivot de- 
sign is compactness. Armature, core, control 





springs, pivots, jewels, balance weights, and 








pointer form a single, self-contained unit, all 
parts of which are supported by a cast- 

















como! magnet 


External-pivot Internal-pivot 


\ al 








GENERAL 4 ELECTRIC 


602-83-6200 
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ALDEN 


for Graphic Recording of any kind 


OUR YEARS OF EXPERIENCE, and cumulative skills, in the De- 
signing and production of RADIO COMPONENTS, are now being 
used in making equipment which covers the entire field of 


FACSIMILE. 





Actual service, as found in war and communication work under all 
conditions, has given a PRACTICAL quality to our equipment which, 
under ordinary conditions, would not have been obtained in years of 


engineering with limited application. 


ALDEN PRODUCTS COMPANY is manufacturing practically ALL 
TYPES AND SIZES of facsimile and impulse recording equipment— 
using all the varied recording mediums: Photographic Paper, Film, 
Electrolytic Paper, Teledeltos, and Ink. 


ALFAX IMPULSE RECORDING PAPER 
o 
By “COVERING THE ENTIRE FIELD,” we mean... 


Some of our equipment has been used for the transmitting and | 
1 @ receiving of photographic pictures of reasonably high resolution | 
(such as the war pictures now appearing in the news). 


Continuous Recorders——of the type whose value has been proven 
2e on National and International news service circuits——are now on 
their way to the Orient, to be used for the receiving of the so- 


called “‘picture’’ languages. 


Also, through the use of ALFAX (the first high-speed black and 
3e white permanent recording paper), HIGH-SPEED Signal Analysis 
Equipment has been made possible for various laboratories and 
Government Departments. Other equipments have employed 
Teledeltos Paper for message work and other purposes. 


The ability of ALFAX Paper and ALDEN Machines to record im- 

ae pulses as they occur, without the inertia problems of many prevl- 
ous methods, has made possible other recorders at various speeds 
(including slow). They will record a whole day’s history of related 
phenomena, with time indicated, and often——with self-calibrated 
linear reference marks for ready interpretation. 


ALDEN tape Recorders (recording medium, ink)——have been de- 
5e signed to operate with a minimum of trouble and adjustments, 
and have PROVED MOST SATISFACTORY In day-to-day service. 


ALDEN PRODUCTS COMPANY 
117 North Main Street 
BROCKTON (64C), MASSACHUSETTS 
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 GIGHLY RESISTANT TO 


~~ SHOCK AND VIBRATION 





aaa 


_...A GOOD RELAY TO KNOW! 


If any Relay type ever deserved the 
name “All-Purpose” it is Type 1OXBX 
of the Struthers-Dunn 10-frame series. 
While new and special types come 
and go, this popular 2P. D.T. relay 
continues in heavy favor with leading 
users to whom its extreme versatility 
on a wide range of applications holds 
strong appeal. From audio frequency 
circuits to motor control circuits; 
from naval battle announcing sta- 
tions where shock resistance is im- 
portant, to aircraft use where vibra- 
tion is a big factor, 1OXBX relays are 
performing competently and well. 

These relays are light, small, and 


sturdy. Highly electrically efficient, 
they deliver a lot of power for their 
size. Contact pressures up to 50 
grams are available. Bakelite insula- 
tion is supplied for power circuit 
applications, and ceramic insulation 
for radio-frequency use. A-C coils to 
115v, 60 cycles; or d-c coils to 115v 
are available. Contacts may be in any 
desired combination up to and in- 
cluding 3 pole, double throw. All 
10XBX relays withstand 10G vibra- 
tion and are highly resistant to shock. 
Other relays of the 10-frame series 
are available in either single or three 
pole contact arrangements. 


STRUTHERS-DUNN, Inc., 1321 ARCH ST., PHILADELPHIA 7, PA. 


WRITE for the big Struthers-Dunn 48-page 
Catalog and Relay Engineering Data Book. 


STRUTHERS-DUNN 


5,312 RELAY TYPES 





DISTRICT ENGINEERING OFFICES: ATLANTA © BALTIMORE ¢ BOSTON ¢ BUFFALO « CHICAGO « CINCINNATI e CLEVELAND 
DALLAS e DENVER © DETROIT © HARTFORD e INDIANAPOLIS © LOS ANGELES © MINNEAPOLIS © MONTREAL 
NEW YORK e PITTSBURGH ¢ ST. LOUIS e SAN FRANCISCO @ SEATTLE SYRACUSE © TORONTO ¢ WASHINGTON 
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«-- Operate at 115 volts. 
-.. of faulty operation 
look for low line voltage. 
.-.. damage due to high 
line voltage. 


ae 
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Unstable voltage on commercial 
power lines is so prevalent that many 
manufacturers of electrical and elec- 
tronic equipment have found it nec- 
essary to warn their customers of its 
existence and its possible effects on 
the operation and efficiency of the 
equipment. 

There is an easy and inexpensive 
solution to this important problem 
—specify a Sota CONSTANT VOLT- 
AGB TRANSFORMER as a component 















part of your equipment. There are 
several types of SoLA CONSTANT 
VOLTAGE TRANSFORMERS specially 
designed for this purpose —small, 
compact units in capacities ranging 
from 10VA to several KVA. Other 
capacities and designs can be custom 
built to your specifications. 


Once installed in your equipment 
they require no pampering or super- 
vision. They are fully automatic, in- 
stantly correcting voltage fluctua- 


\Constant Voltage Transformers 


Warnings against unstable 





voltages are unnecessary on 


equipment protected with built-in 
CONSTANT VOLTAGE 


tions as great as +15%. They are 
self-protecting against short circuit. 

No sales manager will overlook the 
added salability of a product that 
features this guarantee of perform- 
ance, low maintenance cost and sat- 
isfaction to the user. 

SOLA engineers with wide experi- 
ence in the application of the Sota 
CONSTANT VOLTAGE principle are 
available for consultation on details 
of design specifications. 





To Design Engineers: 


Complete, new hand-book of 
Constant Voltage Transformers 
available on request. 


Ask for Bulletin GCV-102 











ansformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps ° Series Lighting * Fluorescent Lighting » X-Ray Equipment * Luminous Tube Signs 
| Burner Ignition * Radio * Power * Controls * Signal Systems * Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, lil. 
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INSTRUMENTS COVER A 
WIDE RANGE OF USES 


Simplicity of operation combined with extreme 


accuracy makes for greater speed in measuring 


testing AF apparatus. These fundamental 





characteristics are basically what makes -/p- In- 
struments outstanding in the field. The variety of 
instruments available and the range of tests and 
measurements they accomplish 1S comprehensive. 


The following is a partial listing of standard 


Ap- instruments available at this time 






















4 
[ €-luned lype. 
; , , ‘, 
j / . 4 my Py saad . j i 
tent frequency Stabuity Za /rééa 1), jt ))) 


wave form distortion. Model 200B Resis- 


. ee }} PF er | 
Lance - Tuned Osciliator ulustrated. 


Instruments for measuring frequency 


a 
including secondary frequency standard and 
™ <>. - ms ele ctronic frequency meters. Mod l SOOA 


} 





Electronic freque Ne) Meter illu strake d. 


Instruments for measuring voltage in 


ry hi 

the audi ) and | 127 [reque NCY VANE. Mod / 
» j ry ) Soe 

400A | ACHHM UuDdE | olitmeter illustrate d. 


Instruments for making over all 

j 5 
measurements on audto equipment including 
total harmonic distortion, frequency response, 
and hum level. Model 325B Distortion 
Analyser illustrated. 





Harmonic wave analyse rs with many 
new features including variable band width. 
Model 300A Wave Analyser illustrated. 


Audto signal generators providing 
standardized voltage throughout the audio 
frequency range. Model 250AG Audio 
Signal Generator illustrated. 





If you have a special problem -hp- En- 
gineers will gladly cooperate without 
cost or obligation. Ask for Catalog 


number 17A and enter your name for 





regular receipt of technical bulletin. 


HEWLETT-PACKARD COMPANY 


eve Box 8746C * Station A « Palo Alto, California 
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TRADE-MARK 





SOUPY WEATHER and cross winds 
for most of the passage. Yet they 
hopped 2,000 miles across the pond 
and fetched Mog Light dead on the 
nose! That’s navigating; and preci- 
sion instruments made of VINYLITE 
plastic rigid sheets help airmen do 
it consistently. Such instruments 
keep their accuracy under a wide 
temperature range and varying at- 
mospheriec conditions—they’re di- 
mensionally stable because that’s 
an outstanding quality of VINYLITE 
plastic rigid sheets. This material 
is fast becoming a first choice for 
the drafting, measuring, and com- 
puting devices used by fliers, artil- 
lerymen, and engineers on every 
front. 

But to instrument makers, VINY- 
LITE plastic rigid sheets bring far 
more than dimensional stability. 


2,000 MILES—AND A PERFECT LANDFALL 


a 
| 






























ie te meee at 


They take and hold close-register, 
multi-color printing. They’re light 
weight, yet have high tensile and 
impact strength. They’re resistant 
to alcohols, oils, most chemicals, 
oxidation, and abrasion. 

VINYLITE plastic sheets are avail- 
able in various thicknesses; either 

matte, press-polished, or calender- 
finished. There’s a choice of colors, 
too, in transparent, translucent, or 
opaque. 

Write Department 35 for litera- 
ture describing VINYLITE plastic 
rigid sheets and recommended tech- 
niques for fabrication. 


BAKELITE CORPORATION 
Unit of 
Union Carbideand Carbon Corporation 
uce) 
30 East 42Np St., NEw YorK 17, N.Y, 
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N presenting this new and unique instrument, SECO offers 4 


line, or maintenance shop. There is no bother or delay in collecting 


and setting-up separate instruments. Included in the light-weight Since 
. : curve 
and compact VOLTBOX are all the essentials and more. Besides a readit 

. ons . a . ° comp 
POWERSTAT variable transformer to obtain the required voltage pee 


and a 1°% voltmeter to accurately set the output other features in-f (4) Becau 

" ; ; rises, 
corporated are an “on-off switch, dial light, output receptacles costs 
Overs! 


binding posts, and an input cord and plug. Our p 


in vis 
By connecting the VOLTBOX shown above to a convenient 115 volt concet 

: ; P ; ; of wic 
outlet, an output variable from 0-135 volts is available. Its current} ,, The n 





are ol 
shorte 
accura 
other 
) The fl 
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Engine 
during 


Send for Bulletins 149 SI and 1635S] 3) Due tc 


and, tl 
slurrie: 


SUPERIOR ELECTRIC COMPANY!’ = 


423 LAUREL STREET, BRISTOL, CONNECTICUT 


rating is 7.5 amperes. Other types are manufactured for 230 ve 


operation. 


We invite your inquiries. 
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1 
F OTAMETERS rrow rate me 
1TH all the noise in the World today, perhaps you will 

WV 2p opreciate advertisements of a more quiet sort. So we 
are taking this simple way of telling you about our product. 

We make rotameters for flow rate measurement and con- 
trol, and we believe it is important that you know about 
them because they offer advantages which you cannot 
obtain in any other flow rate measuring device. First, let 


describe the principle of the rotameter. 


The Principle of the Rotameter 


r 








The rotameter is an “‘area-type’’ meter in which 
the variation in area is obtained by means of a 
vertical tapered tube with the smallest diameter 
at the bottom. A weight of fixed diameter: 
called the ‘‘float’’) moves freely within this 
tapered tube and hence the area between the 
float and tube éucreases as the float rises. This 
area then becomes a measure of the flow and for 
every flow rate there is a fixed position of the 








Ct @i pays 











\ 9) Also, 





float in the tube. Therefore, the rotameter can 
» accurately calibrated to read directly in flow rate. This method 
f flow measurement gives advantages of great importance. 


The Advantages of the Rotameter 


uccinctly stated, the main advantages of our rotameter are as 
follows: 
Since the metering tube is usually tr ‘ansps arent, the main metering 
elements (float and tube) and the fluid being aaa are clearly 


visible. High accuracy may be aE de because dirt accumulations 
are immediately perceived and because a secondary remote reading 
instrument, when used, may be quickly checked against the primary 
metering element, the rotametet 

A wide flow range may be obtained in one rotameter. A ratio of 
20 to 1 from maximum to minimum flow 1s easily reached if necessary 


Since area variation is measured (rather than head), the calibration 
curve of the rorameter is practically a straight line so that a direct 
reading scale with evenly spaced divisions is obtained. There is no 
compression of the divisions at low flows, so the same high metering 
accuracy is gained throughout the _ range. 

4) Because the area between the float and tube increases when the flow 
rises, the pressut ’ drop across the float is low ni constant, Pumping 
costs are reduced and low initial head may be tolerated by using an 
Oversize meter with a light float. 

Our patented Stabl-Vis rotameter compensates for normal variations 
in viscosity and density so that viscous oils and chemicals, such as 
concentrated sulphuric acid, may be measured accurately in spite 
of wide temperature changes. 

The metering float travels a distance of at least 5 inches, and meters 
are obtainable with float travel as long as 24 inches. Hence, by 
shortening the flow range and lengthening the float travel, higher 
accuracies may be obtained with the rotameter than with any 
other flow rate measuring device. 

!) The float moves freely in the metering tube so there is no friction 
or hysteresis. Therefore, the rotameter reaches the Instrument 
Engineer's ideal goal of high accuracy, consistently maintained 
during years of service. 

8) Due to its simplicity, the rotameter is readily made corrosion proof 
and, therefore, may be used to measure flows of gases, liquids and 
_— that no other meter will handle with continuous success. 

ue to its simplicity, the rotameter is easy to install and 

ovate’ tO maintain. 


A quiet advertisement for a noise-weary W orld 


and its adv antay¢ I 





The Scope of 

Fischer & Porter Rotameters 
We originated the precision-bore tapered 
rotameter tube of boro-silicate glass, and have 
designed and built a full line of rotameters to 
solve the varied flow rate problems of Indus 
try. We can measure liquid flows from 0.15 
cubic centimeters per minute up to 14,000 
gallons per minute, and gaseous flows from 3 
cubic centimeters bg minute up to 16,00 

cubic feet per min Temperatures to 750° I 














and pressures to 10, 0) p.s.1. can be provided for in our equif 
ment. Flow indication, flow recording, flow totalization and 
automatic flow control are all available to you in designs which 


have been proved by many field installati to be pracri 


accurate and dividend-paying met 








hime Dee abepleen icimprovement 
the rotameter have come from our research 
iheicamisieg: A most recent worthwhil 
development has been a marked better 
ment in the electrical inductance-bridge 
method of telemeterit ig the position of the 
rotameter oat: to a remote recording or 
controlling instrument. This method in the 
past has been somewhat discredited by 











Instrument Engineers because it was sub 
ject to errors from temperature and voltage variations, and 
because it lacked power. Because of the great simplicity of the 
inductance-bridge principle, we decided not to accept this dictum, 
so we went to work to overcome its weaknesses. Today we Can 
guarantee that our new circuit is not affected by wide variations 
in either temperature or voltage, and furthermore it has three 
times the power of any previous comparable instrument, so that 
the pen now positions with speed, positiveness and accuracy. 

One of oug most important recent product announcements for 
aviation has been a remote-reading flight meter for gasoline or 
oil. This instrument has a new electric circuit that is free of 
friction and hysteresis. It is also the only flight meter th at ‘com 
pensates for viscosity and density variations in the fluid being 
metered. It offers high accuracy in flow rate measurement for 
post-war planes. 


How to obtain 
‘‘A New Era in Flow Rate Measurement’ 














We have prepared an interesting bulletin “ 
entitled, ““A New Era in Flow Rate A NEW ERA 
Measurement,’ which expands the above * 
material into a iar a illustrated, FLOW RATE 
semi-humorous and instructive manual MEASUREMENT 
for those who have flow rate control 

problems and who would, therefore, like =| 

to know more about our rotameters. If j 

you will write to us, we will gladly send i 

you a free copy without any obligation FISCHER & PORTER COMPANY 


If, in the same letter, you can outline one 
of your most important flow rate problems, we'll tackle it gladly 
and try to come up with a good answer for you 


FISCHER « PORTER COMPANY 


2304 COUNTY LINE ROAD ¢® HATBORO ® PA. 
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TOP 
FREQUENCY STANDARD 
(60 cycle) for use with 


external pou er supply 


CENTER 
CHRONOGRAPH 


Records time intert als 


with resolution to 001 second 


BOTTOM 
FREQUENCY STANDARD 
(120 cycles) with 


self-contained power supply 


These tuning forks which include 
new engineering principles, pro- 
vide frequencies from 120 to 1,000 
cycles directly with an unquali- 
fied guarantee of accuracy to | 
part in 100,000 over a wide tem- 
perature range. (Better than | 
second in 24 hours). Closer tol- 
erances are obtainable on spe- 
cial order. 

These tuning fork assemblies are 
available only in single or mullti- 
frequency instruments of our 
own manufacture which are de- 





signed to test, measure or control 
other precision equipment by me- 
chanical, electrical accoustical or 
optical means. 


The dependability of these fre- 
quency standards is being dem- 
onstrated for myriad purposes 
in all climates and under all 


working conditions. 


If you have need for low fre- 
quency standards of exceptional 
accuracy, your inquiries are in- 


vited. 


American Time Products, Inc. 


580 Fifth Ave. 


Dist. of Western Electric & 
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'FROM SIMPLE BASIC APPLICATION 


It would be difficult to think of a control device 
as simple as a bellows, or one as effective and 
efficient. 


Temperatures and pressures are translated 
into direct motor action; expansion is absorbed; 
motion is transmitted; rotating shafts sealed, 
all by means of bellows and bellows assemblies. 
In fact, correctly designed and engineered bel- 
lows offer simple solutions to many seemingly 
complicated problems. 


ee 





Come Various Types of Assemblies 


Bridgeport Bellows are unit-constructed, with 
no seams or solder. They are built to serve 
indefinitely. ; ; 

Whatever your problem— if it conceivably con- 
cerns bellows, we would like to discuss it with 
you. Our engineering department is at your 
service; our manufacturing facilities, complete 
and ready to meet your schedules. 


Write for new catalog GE-100. 
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Fire protection by means of Luxtron* 
photocells employs a steady source of 


smoke Of 


light. When blocked by 


deflected by smoke particles, it 
decreases or increases the flow of 
current from the cell and activates 
the entire protection system By 
using Luxtron photocells, ligh 

be converted to electric energy, sufh- 
cient to operate meters and meter 


*7T.M. REG. U.S. PAT. OFF. 


’ es - , IL ‘ 1 ee . 
relays without costly bulky amplifiers, 


and with assurance of long life under 


i1tiOons. 


Photocells today are doing every- 


thing from calmly watchin: 


"4a On roaring 
Q 


t when trouble 


is in sight. To learn it photocells can 


help you, write iley Laboratories 


PHOTOCELLS—MASTERS OF LIGHT 


\2 nstruments—Vol. 18 


This is one of aunique group of ‘‘Coprox’’ 

copper oxide) rectifiers developed and 
manufactured by Bradley with the same 
understanding of electrical circuits thot 
goes into Luxtron photocells. Write for 
illustrated ‘‘Coprox’’ bulletin. 


MASTER OF PHOTOCELLS 


BRADLEY LABORATORIES, INC., 82 MEADOW STREET, NEW HAVEN 10, CONNECTICU 








WHEN ELECTRONIC DEVICES NEED 


LECTIVE TIMING 


EEE 


















rere es ee ee 


0.2 0.4 0.6 
SECOND § 





oo timing of two or more circuits 
to hundredths of a second is dependably 
accomplished with the W&T Constant 
Speed Motor Mechanism. 

With a current input of only 0.003 milli- 
amperes, the motor delivers 1800 gram 
inches per minute (a feature of especial 
importance in battery powered systems). 
It operates at a constant speed, regardless 
of voltage changes as great as +20%. Mi 

Compact and self-contained, the mech- 
anism is easily built into electronic control 
devices. 

Write for illustrated technical bulletin 
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PERMANENT MAGNETS MAY DO 


IT BETTER 


Microhhenes 


Sheedemeters 


| ssTsF 





Phono-/ichufs 


(This is the first of four advertisements discussing the major functions of permanent magnets) 


ELECTRIC CURRENT 
from 
MECHANICAL ENERGY 
through 
PERMANENT MAGNETS 


The ability to create an electric current through the 
agency of a permanent magnet suggests to the engi- 
neer or product designer a wide range of useful appli- 
cations. 
Permanent magnets are able to transform mechan- 
cal into electrical energy in two ways 
through whi 


1] 
mad? etic field 


| By produ g a 
e J 


the case of generators, magnetos and velocity or dy- 


namic microphones. 


2. 


means, for example -the phonograph pick-up an 
inductor type magnetos and generators. 


This characteristic of the permanent magnet permits 


By acting as a polarizing agent, where reluctanc: 
to the magnetic circuit is varied by mechanical 


its use for the generation of electricity for actual 


power uses, or to produce devices for the control, de 

tection and measurement of many materials. 
Backed by 34 years of experience as the large: 

exclusive manufacturers of permanent magnets, ot 


engineers will gladly consult with you on problems 


where the use of permanent magnets may do the jo 
better. Write for free copy of technical booklet: “Pe 
manent Magnets Have Four Major Jobs’. 


THE INDIANA STEEL 
PRODUCTS COMPANY 


electrical conductor > moved mechanically—as in 
NORTH MICHIGAN AVENUE 
* * . ca cs o - . . 7 as a 7 


Specialists in Perman 


45, 


ent Magnets 


e CHICAGO 2, ILLINOIS 


Since 1910 


EEL PRODU N 
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LOCATING GAGE 


oS eet 


eo |. A ls. SNAP GAGE 


Where DoALL Gages Are Made QUALITY CONTROL BOOK 


CONTINENTAL MACHINES, INC. 
1368 S. Washington Ave. ° Minneapolis 4, Minn. | 
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This latest development ina Pirani-ty pe lnstru- 


ment for vacuum measurement is an important 
step forward in providing the convenience of AC 


operation from any 110-120 volt power line. 


Model 18 Tru-Vae Gauge is scaled to read pres- 
sures of a vacuum system from .25 to 250 microns 
and is accurate to plus or minus 2% throughout 


the scale, with constant voltage input. 


Gives continuous readings... unaffected by 


changes in barometric pressure... Adjustment may 


be made to provide for line voltage fluctuations. 





Meter and controls contained in compact metal 
case measuring only 8x 6x 3!6 in. Controls can 
be mounted at distance from actual processing 
operations. Tru-Vae Gauge is extremely useful in 
wide range of industries making products requiring 
constant or intermittent vacuum readings—such 
as refrigerating devices, all types of tubes, vacuum 
bottles and jugs, manometers, thermometers, foods, 
neon signs. vitamins, penicillin and other products. 

We can make prompt deliveries of these gauges 

. descriptive literature free on request. Write 


for it today é 


Continental Electric Co., Geneva, J. 


CHICAGO OFFICE: 903 MERCHANDISE MART - 
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NEW YORK OFFICE: 265 WEST 14TH STREET 


fe » crtttcal vaciun 
preasmenments... 
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COMMUNICATIONS 


From ship to ship and from ship to 


hallicrafters 
RADIOPHONE 
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In this application one Guardian relay in its normal position 
feeds the input of the Vibrapack for receiving purposes. On 
the changeover from receiving to transmitting it disconnects 


Se ee eae eS gi me 


the Vibrapack and simultaneously energizes the other relay. 
This in turn connects the Dynamotor input and output circuits. 
Both relays are Guardian Series 115 with double wound 
coils for operation on 6 or 12 volts D.C. with the 6 volt winding 
in parallel and the 12 volt winding in series. It is a small, 
compact relay, ideal for use where space is limited. 
Its use in Marine Radiotelephone is but one illustration of i Ng 
the many applications of relays in radio and electronic equip- S 115 DC R. Mia | 
ment. For complete description of numerous types of Relays omen eee 4 


GUARDIAN (@/ELECTRIC 





1638-D W. WALNUT STREET 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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HEILAND 


a 
SUPERIOR 


OSCILLOGRAPH GALVANOMETER 


with 12 exclusive features: 


Small transverse dimension (4-inch) mak- 
ing for small overall width of multiple 
galvanometer assemblies. 


Small height. 


Easy horizontal spot-adjustment by rota- 
tion of torsion head. 


Easy vertical spot-adjustment by tilting in 
pole assembly. 


Excellent photographic reproduction. 


Electromagnetic damping in lower audio- 
frequencies. 


wosovuvvcouvu 





Low sensitivity to mechanical vibrations. 


Rugged construction—well protected 
against breakage. 


High current-sensitivity. 
Both terminals ungrounded. 


Clip-type connectors, readily removed. 


Available in a number of frequency 
ranges. 


Write for Literature 


HEILAND RESEARCH CORPORATION 


Page 


DENVER 3, COLORADO 
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PERSONS SOLENOIDS 


WITH A SET OF “TEETH” 


(U. S. Patent Pending) 









- he matched interlocking teeth on plug and plunger reduce the 


air gap and its initial reluctance. 


Result: a lighter, more compact solenoid for a given job that will 
generate maximum power right at the start of the stroke WHERE IT IS 
NEEDED. Slower acceleration rate at end of the stroke means less “slap” 


Note the far greater power output at the start of the Persons stroke. 
This better overcomes initial friction and inertia, and frequently permits 
use of a smaller solenoid using less current. 


Many standard models are AVAILABLE IMMEDIATELY, adaptable for 
countless applications. Send for our bulletin or consult our engineering 
department for special designs. 


FOR BETTER SOLENOIDS WE 
ARE THE “PERSONS TO SEE .- 











SAINT LOUIS 10, MISSOURI 
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® With red points as scarce as they are, this mis- 
take is understandable but, when a design en- 
gineer says he wants a field of 3500 GAUSS, the 
chances are good that he has something else in 


mind—possibly a permanent magnet. 


And if it is a permanent magnet, it's an odds-on 
bet that he'll be tough about such details as 
size, shape, weight, allowances for grinding and 
other factors he considers essential. 


Neatest way out of any such situation is to humor 
him—"Yes” him—tell him to stay right where 
he is while you get in touch with Cinaudagraph, 
where they speak his language. 





Typical of the many varieties of 
Permanent Magnets designed 
and made by CINAUDAGRAPH 


CORPORATION 
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4CC- 


Page A34 Instru ments—Vol 18 








ete 


PORE NAPE FE ALES TITER HPN 


eed eae 


eee rene ears 


od 
. 





Es 


For work in which the inspection of internal sur- 
faces is a factor, Polan Borescopes give detailed, 
minute inspection. 

Requiring no special operator training, Polan 
Borescopes are practical in usage. Designed for 
inspection of gun bores, bored engine shafts, cylin- 
ders, etc., with absence of eye fatigue. Efficient 
inspection of bore diameters ranging from 20mm 
to 9 inches; lengths up to 30 feet. 


Write today for your copy of Borescope Bulletin No. 506. 


Blaw 


OA 
‘ HUNTINGTON 19 WEST VA. 
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TYPE OS — MB,MF,MS,MSB 


D 5 > 


TYPE O9-MF 
TYPE O9-MB 


THE A 


@ VERSATILITY—with economy of chassis space 
and assembly operations a prime factor—distin- 
guishes Aerovox Type 09 oil-filled capacitors. 
Although mass-produced, this type is available in 
such an outstanding range of voltage and capaci- 
tance ratings, as well as mountings, that it is vir- 
tually custom-made for most high-voltage heavy- 
duty applications. 

Note particularly the choice of mounting means. 
Mounting means brackets shown in drawing are 
Aerovox standard; other types can be supplied. 

Voltage ratings from 600 to 7500 D.C.W. Widest 


TYPE O9-MS TYPE O9-MSB 
NOTE: WHERE "G"C MENSION IS | VEN INL TINGS 


Ree 


FOR INVERTED MOUNTING WITH MS 
OR MSB MOUNTING,C AMP BRACKET 
OVER BOTTOM BEAD OF CONTAINER 
 — — 


D+ Y%p > 


INSULATOR w- E- 


B+ 4 
+, 


MF AND MS 
» AND MSB HAS 


NTING BRACKETS CAN BE SUPPLIED 


selection of capacitance values. Impregnants and 
fills available are HYVOL (Vegetable) or HY VOL 
M (mineral oil). The exclusive Aerovox terminal 
construction means units that pass the standard 
immersion tests required by various Governmen- 
tal services. Terminal assembly is non-removabk, 
an integral part of the capacitor. 

These capacitors provide maximum capacitance 
at minimum cost. Widely used for continuous- 
service in transmitters, amplifiers, rectifier filters 
and similar applications. 

e@ Literature on Request 
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INDIVIDUALLY TESTED 





SALES OFFICES IN ALL PRINCIPAL CITIES 


AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. 
Export: 13 E. 40 St., New Yorx 16, N. Y. - Cable: ‘ARLAB’ - In Canada: AEROVOX CANADA LTD., HAmiLToON, ONT. 
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THE NEW CONSOLIDATED 
TYPE 1-110 VIBROMETER 





: CONSOLIDATED Type 1-110 Vibrometer consists of a linear and integrating 

amplifier with horizontal and vertical velocity type pickups. This instrument 
provides a fast, accurate, dependable means of determining average velocity or 
peak-to-peak displacement. 











SPECIAL FEATURES 


VERY COMPACT: 8” x 8” x 8”. Weight— 
12'2 Ihs. including 2 pickups and cables. 

FIVE SCALE RANGES: Peak to Peak dis- 
placement—.005 - .015 - .050 - .150 and 
.500 inches. Average velocity—5 - 15 - 
50 - 150 - 500 inches per second. 

TWO OUTPUT JACKS PROVIDED: Jacks per- 
mit use with oscilloscope or external 
meter. 

FREQUENCY RANGE: Amplifier linear from 
5 cps. to 100 cps. 

CALIBRATION CIRCUIT: Provides a con- 
venient means of checking or adjusting 
amplifier gain. 

POWER REQUIREMENTS: 115 volts-50-60 
cycle. 

ACCESSORIES: 1—4-106 horizontal pickup. 

1—4-106 vertical pickup. 
2—25' pickup to amplifier 
cable. 





President 


Herbert Hoover. 2 


The unit contains a combination linear and integrating 
amplifier either of which may be chosen by a selector 


switch on the front panel. 


In the integrating position peak-to-peak displacement 
may be read directly from the meter on the front panel. 
When used in the linear position, average velocity is 


indicated. 





Write to Department 4A for details! 








595 EAST COLORADO STREET ® PASADENA, CALIF. 





SPECIALIZING IN VIBRATION AND STRAIN MEASUREMENT 
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350 FEET 


a Micromax Controller 
I lant of International Graphite & Electrode Corp 
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> MICROMAX PANEL 


automatically holds temperature to a preset pro 





Dryer’s Temperature Program 
Closely Regulated By MICROMAX CONTROLLER 


The temperature program held by the above-pictured 
Micromax Controller can last as long as 30 days, and can 
be quite intricate or quite simple. The rate of temperature 
increase per day can be changed in large or small amounts, 
and any desired soaking temperature can be held as long as 
desired. The control is entirely automatic—the Micromax 
is preset for the complete cycle, and takes complete charge 
of switching electric power to the dryer’s 30-kw heater. 
Because many war products require careful and accurate 
drying, International Graphite’s solution of the temperature- 
control problem has wide application in industry. 


A Micromax Controller, using a Thermohm (L&N 
electrical resistance-thermometer bulb) as its temperature 
detector, is ideal for this Program Control service, for a 


number of reasons: 
1. The Thermohm is sensitive and accurate not only at 


Jrl Ad N-33C(4) 








MEASURING INSTRUMENTS - 


A Slogan For Every American 


Page A38—ZJnstruments—Vol. 18 


LEEDS & NORTHRUP COMPANY, 4955 STENTON AVE., PHILA. 44, PA 


TELEMETERS - 


the highest drying temperatures but also at the room tem 
perature where the process starts. 

2. The Thermohm is as sturdy as a thermocouple and 
like a couple, can be replaced if ever necessary without an 
effect on the rest of the control system. 


? 


3. The Micromax Recording Controller can be as sensi 
tive at 350 feet from the dryer as though it were 35 fee 
away; and it is connected to the Thermohm and the contro 
relays only by ordinary electric cable. 

4. Micromax is highly dependable on heavy-duty work 
It is not only sensitive and accurate, but is strongly mad 
and permanently adjusted to hold its dependability of oper 
ation. And it can be made for thermocouples or Rayotubes 
instead of Ihermohms; with control to meet fully the need 
of any controllable furnace or dryer. An L & N enginee 
will either help apply Micromax to a specific problem, o 
send the appropriate catalog, as you prefer. 


od 





LEEDS & NORTHRUP 


AUTOMATIC CONTROLS - 


HEAT-TREATING FURNACES 
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Instruments 


M. F. BEHAR, Editor 





two Intersociety Conferences on the 
) 


Society, held in New York on Dee. 2, 


R. C. Darnell, Chairman............. 


THE MAGAZINE OF 
Measurement 


and Control 


“Benefits of a National Instrument Society” 


Prepared by the COMMITTEE ON A CONSTITUTION, representing the 


Formation of a National Instrument 
1944 and in Chicago on Feb. 17, 1945: 


....Instrument Society of Washington 


‘eg. oo) 2 ee Society for Measurement and Control (New Jersey) 


W. H. White... 


eee er Philadelphia Society for Instrumentation 


ADVISORY MEMBERS 


C. O. Fairchild............New York Society for Measurement and Control 
Oe RRAIBIO IS ls 55's le So 5's a eee we WS Philadelphia Society for Instrumentation 


Richard Rimbach....... 
W. A. Wildhack.... 


HE question is asked; ‘““‘Why have 

a national society?” Perhaps it 

would be more to the point to ask 
why have a local society? A sogre of 
local instrument societies have been 
formed and are functioning satisfac- 
torily because so many of us have found 
it desirable and beneficial to get to- 
gether with friends and associates who 
understand our language and like to 
talk about things we ourselves are in- 
terested in. 

The question, “What can I get out of 
it?” has already been answered in a 
satisfactory manner for more than two 
thousand of us who are attending the 
meetings of these local groups. 

The question now is, “What more 
can I get out of a national society?” 
Could a national society sufficiently in- 
crease the benefits accruing to members 
to offset the possible increase in dues? 
The existence and extensive member- 
ship of active national scientific and 
engineering societies demonstrates that 
group objectives can be more effectively 
promoted by a national society tha 
by scattered and unrelated local so- 
cieties. 

Membership in an organization de- 
voted to high ideals and worthwhile 
objectives will give each individual 
member an increased awareness that 
his efforts to improve his own technical 
competence and to advance the art or 
science of his chosen field are contrib- 
uting to the progress of technical civi- 
lization and to the welfare of his fel- 
low-men. General recognition of the 
aims and accomplishments of such a 
society will inevitably increase the pub- 
lic esteem and prestige of its members. 

The society could be of assistance to 
every member by sponsoring the publi- 
cation of books, reports and symposia 
relating to instruments and by publish- 
ing a journal for technical and survey 
articles, abstracts of current instrument 
literature, and society news. The society 


....American Society for Measurement and Control 
....instrument Society of Washington 


could hold national and regional meet- 
ings for the presentation and discussion 
of technical papers. Concurrently with 
these meetings, exhibits of instruments 
and components could be sponsored 
which would not only be a source of 
income but would advertise the society 
and the work of its members and give 
instrument users an opportunity to ex- 
amine instruments and components and 
learn of new developments in the in- 
dustry. 

The society could foster the estab- 
lishment, by schools and colleges, of 
regular and extension courses in the 
principles and use of instruments for 
the training of scientists, engineers 
and technicians. The society could en- 
courage the establishment of four-year 
curricula and graduate studies in In- 
strument Engineering. The society could 
contribute toward the advancement of 
the arts and sciences relating to the 
theory, design, manufacture and use of 
instruments by encouraging research, 
tests and other original work. 

Growth of the instrument industry 
could be stimulated by establishing 
better contact between instrument man- 
ufacturers and users, thereby bringing 
about a clearer understanding of their 
mutual problems. This would promote 
the development of special instruments 
for special applications, the finding of 
new applications for instruments, and 
the improvement of existing instru- 
ments to meet the user’s needs. 

The national society could assist in 
clarifying instrument nomenclature by 
establishing acceptable terminology for 
all branches of the instrument field. 

The national society could adopt and 
promote standards applying to instru- 
ment design, manufacture and use. 

The national society could assist the 
local chapters by furnishing guidance 
in the selection of qualified speakers, 
choice of programs for their particular 
membership, in the conduct of their 


meetings and other activities with the 
view to maintaining therein a _ high 
level of interest and value to the mem 
bers. Much of the clerical work of the 
locals could be taken over by the nation- 
al office, such as collection of dues, is 
suance of membership cards and certi 
ficates, printing of programs, providing 
of publicity material, etc. The organi 
zation of new chapters in suitable com 
munities, where none existed, could b 
sponsored and aided by the national 
society through arranging organization 
meetings, providing speakers, printed 
announcements, etc., and by defraying 
the expenses of organization. 

The national society could maintail 
a placement service for its members 
listing both positions available and po 
sitions wanted. The standards of em 
ployment in the instrument field could 
be enhanced by selective publicity given 
to favorable conditions of employment 
“and pay and by refusal to list or fill 
applications in which the pay and work 
ing conditions are substandard. 

The society could provide a library 
of books and papers relating to instru 
ments and provide a catalog servic 
through the national office. The library 
would serve as a depository for copies 
of papers presented before local and 
national meetings thus making them 
available to all members. The catalog 
service could provide a record of all 
types of instruments and their manu- 
facturers, to include newly-developed 
instruments and new uses and applica- 
tions for research and development 
work. 

There is no doubt that the INSTRU 
MENT SOCIETY OF AMERICA will 
contribute professionally, technically 
and economically to its members. Scien 
tific and technical workers concerned 
with instruments in any way will do 
well to lend their support to the Society 
by becoming members, thereby securing 
these many benefits for themselves and 
their fellow-workers. 


Hail to the Army! 


LD subscribers may remember my 

habit of using this page, in April 
of every odd-numbered year, to boost 
National Defense and—in particular— 
the Army to which I belonged (and still 
belong!). On this 1945 Army Day, how 
ever, no printed editorial can compare 
with the glorious epic being written by 
the Army itself—MFB 
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N order to understand why you in- 
vited an unskilled instrument 
man, to speak this evening, I read 
over the preamble to your constitution. 
Frankly, I found myself an outsider un- 
til I came to a phrase which read: 
Objective—to study the benefits de- 
rived from instrument application.” 
That is a position I have been in for 


me, 


juite a few years—receiving and ap- 
preciati o the benefit derived from the 
application and use of instruments. 


During my twenty years’ service in the 
Navy, I knew it meant to rely on 
the ich the Naval Acad- 
emy had taught me to use as a Naval 
and it is my understanding that 
the Navy now has many more vital in- 


struments in 


instruments wh 
Officer, 
its equipment which 


far 


n 
lays when I was in the Navy. 


creased its efhiciency 


be yond t] e 
| have in 
mind such instruments as radar, the in 
strument which permits guns to be laid 
on their with great accuracy 
from miles away night or day; search- 
lights to be and accurately 
trained on an enemy ship; the sonic 
depth recording instrument which con- 
tinuously tells the navigator of a ship 
the depth of water beneath his ship, 
which is of inestimable value in navi- 
gation as a comparison of the recorded 


targets 


Leler 
quickly 





*Talk before the St. Louis Society for 


Instrumentation. 


Page 214—Instruments—Vol. 18 





INSTRUMENTATION 


depths with those on the chart can be 
used with fair accuracy in locating the 
position of the ship, in fair, foul or 
foggy weather. Along with radar and 
sonic depth finder goes the vastly im- 
proved optical range finder, which is 
used in fair weather for laying of guns 
and for navigational purposes. 

That Navy of ours, back in 1918, was 
as neatly and fully instrumented with 
the last word in fire control, engine-room 
devices and navigation helps, as any 
other in the world. Not only did I learn 
to appreciate my instruction in their 
but I realized that which should 
be obvious—Man’s brain is the greatest 
of all instruments. 

In 1922, when I was in the Merrimac 
Chemical Company in Boston, which 
Company is now a part of Monsanto, I 
wrote an article for the Company pub- 
lication about organization and cited 
the human body as being the highest 
type of organization with the brain as 
its governing instrument. In this article 
I quoted from a then recent publication 
subject which had impressed 


use, 


on this 


By CHARLES BELKNAP, Presiden 


me greatly. As it somewhat follows tl 
lines in which your interests lie, I a) 
going to quote a few points which r 
late to the brain as a master of a 
instruments, and its application to a 
organization: 

“The principal aim of the huma 
body is economy in the expenditure « 
energy. The first lesson it teaches u 
concerns the proper delegation of au 
thority. No matter from which point in 
structions are received, the brain de 
cides and then delegates the task to bs 
done to that particular function de 
signed to perform the task. The heart 
never attempts to breathe, the ear does 
not make an effort to see, the tongue ti 





IN MONSANTO PLANTS 





Typical is the Texas City Styrene Plant. Its 
dehydrogenation unit control room (above) 
was the cover photo of our July 1943 issue 
Equally neat are installations not in control 
rooms: note for example the correct piping 
of the flow-rate job at the left. 





smell nor the stomach to carry blood 
from place to place. Everywhere the 
work is done by specialists. There is 
centralization; the body does not toler 
ate lines of divided authority. There is 
no indecision as regards what is to be 
done—each organ acts definitely and 
promptly. 

“In the operation of this wonderful! 
organization there is no interference by 
major Officials in the work of other ma- 
jor officials, nor in the work to be dons 
by minor officials. The body is a ‘WE’ 
proposition and not an ‘I’ affair. Fin- 
gers are not under the jurisdiction of 
the lungs and the stomach is not or- 
dered about by the heart. No one execu- 
tive pretends to know it all. Advice 
from all sources is given respectful at- 
tention and acted upon immediately 
Routine performance proceeds unham- 
pered and without interruption. The 
hands and feet do not wait until the 
heart has pumped a certain amount of 
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PELLS PROGRESS 


msanto Chemical Co., St. Louis, Mo. 


od, or the stomach digested a defi- 
e quantity of food.” 

Man has yet to invent and construct 
nething as great as himself, and a 
itrol instrument as precise as the 
ain. 

They say that our aviators find it ad- 
ntageous at times to give their planes 
er to the control of their robot-pilots, 
se instruments that automatically 
ld altitude and course. However, our 
ers are constantly rechecking and 
iarding their operational data. The 
aster instrument, the brain, checks 
ie mechanical, and the result is in- 
‘eased safety and greater precision. 
All instruments can be loosely called 





\ND LABORATORIES 





Above: Delicate chemical measurements are 
made in the Control Laboratory of the John 
T. Queeny Plane at St. Louis. Right: Cast 
phenolic unit pilot plant in Monsanto's new 
Plastics Research Laboratory at Springfield, 
Mass. 





nore. Time-saving, 


robots and there are a greater number 
eing developed and used today than 


er before. Our present Navy, Army 


and Air Corps, equipped as they are 


ith the finest the world has ever seen, 


vill make the new and now secret ones 


ailable to us all in the days of peace 


» follow. 


During these days of war, industry 
self, efficiently geared to increased 
‘oduction, is also contributing many 
labor-saving and 


product-saving instruments ingeniously 


7. 


ntrived to meet the demands of the 
iy are becoming a part of industry’s 


ensory system. 


Someone has said that the states of 


civilization or ages of man are named 


id plotted by archaeologists from the 
udy of man’s development of tools. 
he Stone, Bronze and Iron Ages are 
camples. The inventor of a new tool, 
instrument, increases the vista of ex- 
oration, development and production. 


He is literally “making his head save 
his heels’—and millions of others as 
well. 

It is hard to say whether the design 
and development of new tools, measur- 
ing devices and controls are entirely 
responsible for the tremendous strides 
in scientific discovery, but it can be said 
without fear of contradiction. that they 
go hand in hand. The last fifty years 
there has been an ever-increasing num- 
ber of instruments invented and ap- 
plied each year. It was during the last 
war that the petroleum and rubber in- 
dustries- became highly instrumented 
and today they are held up to us as ex- 
amples of instrument-controlled pro- 
duction approaching perfection. 

During these days of war, many are 
the needs for man-hour-saving instru- 
ments that effect economies of design, 
more accurate control of the product, 
and continuous batch processes. The 
post-war list of instrumented stream- 
lined industries will be long and en- 
couraging. Modern engineering for the 
production of synthetics will be among 





those present, for they require close and 
accurate control in manufacture. 

But this recognition of automatic 
help and control has come within the 
lives of each of us. Back in the good 
old days when steel was steel and not 
an alloy, pyrometers were considered 
effeminate. Those two-fisted Bessemer 
boys imported to this country from 
Sheffield and Birmingham, England, 
believed in taking a few knowing 
squints at the molten metal and yelling, 
“Heat her up ’til she’s cherry red, then 
quench.” No checking the brain instru- 
ment there; they were right or wrong, 
and much metal depended on their per- 
ception of color. Who was to know how 
hot was “cherry red” if the expert was 
not around? The old books tell us that 
the “red” of the steel fires ranged from 
1060 degrees to 1560 degrees and at 
least six different terms were used t 
connote temperature. Blood red, dark 
cherry, medium cherry, light cherry 
and bright cherry meant temperatures 
but were meaningless as perfect con- 
trols. The instrument called a pyrom- 
eter took away all those glamorous col- 
orful names and replaced them with 
precise reading. 

The list is longer—and interesting 
only as a page of instrument history 

In the chemical industry we are ap- 


Continued on page 286 
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By HARRY D’ALMAINE, | |" “*! 

INTRODUCTION Le 

In conducting our investigation, the results of which are i“ 

presented in the following report, we quickly came to realize or 

that our original aim, which had been to make this report ong 

complete and exhaustive, was too ambitious. The further we cowed 

j went, the more we became impressed with the tremendous arn 

Haydon Mfg. Co. motor with declutching mechanism. Counter- numbers of manufacturers having a stake in these related ae 

balanced arm throws rotor pinion out of mesh when current is off. : . ° . rup 
fields of motive power devices, instruments and process kage 

control apparatus. Further, the almost endless ramifications The an 

of equipment and the industrial uses to which it is put, entrif 

convinced us that it would take a grant from Congress to slichte 

provide the funds, time and personnel to make it complete. eed 

We hope, however, that we have accomplished a reasonably ailat 

sound review and a reasonably comprehensive one of this t perm 

field. a lot o: 

EARLY DEVELOPMENTS tages a 
RIOR to 1929 there had been very little development permit 

of any special types of motors required for the in- speed 

strument and control apparatus field aside from the rectors 

tiny hysteresis synchronous motors developed by Warren ages Wi 

Telechron and designed for operation on single-phase al- bserve 

ternating current in order to drive charts for a variety of ac. OF 
recording instruments. General Electric had, about 1901, De kept 
introduced the Selsyn self-synchronous units for telemeter- control 
ing and other simple types of positioning applications. This cial pre 
type of unit was also made as early as 1923 by Charles synehre 
Cory & Son, Inc., who named their unit the Autosyn in tems, ™ 
1924. This company was subsequently purchased by the fame-c 
Bendix Aviation Corporation in 1929, and its manufacture In 1¢ 
of Autosyns is today carried on by the Eclipse-Pioneer that tir 
Division. Cory’s early use of such units had been for posi- us mot 

Bodine Electric Co. Type Ni2 series motors, synchronous induc- tioning apparatus such as ships’ engine order systems for enough 
tion of commutating types, with heavy-duty worm gear speed communication between the bridge and the engine-room tempers 
reducer, cutaway view. Overall height 4-12/16”. floor. In 1924, when the unit was named, they introduced it some ¢ 
to the industrial field for such simple positioning applica- saaenins 


tions as turbine order signal systems and load-indicator additior 
e . at i 

systems for communication between the load dispatcher’s 

desk and the turbine floor and boiler room firing aisles 
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Other out-of-the-ordinary small motor developments in- 00 
cluded the first considerable use of electric governors ap- on 
dut suc 


plied to small motors, with the commercial introduction of 








Reynolds Electric Co Reco Silver Con- 
tact’’ Control with induction disk type 
motor, is equipped with 3” cams of two- 
piece adjustable construction. It will op- 
erate up to twelve circuits at 3 to 4 r.p.m 
it has a capacity per circuit (watts or v.a.) 
of 1650 or 2750. Can also be equipped 
with 114” cams for faster action at 36 

46 r.p.m,. It is designed for 115-volt 
50-cycle only. 
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MOTORS 


Control Apparatus 


in ustrial Sales Research, New York 


Lee governor about 1929. Its use prior to that time had 
n on only a very small scale. Electric governors were 
in principle, but, until the development of the Lee gov- 
or, had not been very sensitive speed control devices. 
There may be earlier developments, but the oldest we are 
uainted with was developed by Edison in 1882. The Lee 
ernor owed its success to the fact that the current-in- 
rupting contacts were not actuated by any secondary 
kage involving lost motion, or handicapped by friction. 
The contacts on this governor were mounted directly in the 
itrifugal field of force so that they were sensitive to the 
slightest change in speed. A motor so controlled immediately 
ered several advantages over any other type of motor 
ailable for certain types of applications. In the first place, 
permitted the use of series universal motors which packed 
ot of power in a small space, but overcame the disadvan- 
tages of the sloping speed-torque curve of such motors and 
permitted their application to such apparatus as adjustable- 
speed drives on optical instruments known as squint cor- 
rectors, and to string-type oscillographs, where its advan- 
tages were at once obvious as it permitted much better visual 
bservation than was possible with the rheostat-controlled 
a-c. or d-c. motors previously in use. Their speed could not 
be kept constant and the image would wander. The governor- 
controlled motor also permitted improvement in other spe- 
cial problems of control, such as accurate d-c. substitute for 
synchronous motors on stand-by drives for a-c. clock sys- 
tems, motion picture apparatus, and automatic oxyacetylene 
flame-cutting carriages. 

In 1932 the Bodine Electric Co. introduced what was at 
that time the smallest self-starting single-phase synchron- 
ous motor using a distributed wound stator. This motor had 
enough power to drive a variety of instruments such as 
temperature controllers employing depressor bars, which in 
some cases required more power than the most powerful 
hysteresis synchronous motor could deliver. This newest 
addition to the family of special instrument motors used a 
so-called salient-pole rotor. That is, it was in effect a stand- 
ard squirrel-cage rotor, with certain portions of the iron 
removed so as to create the effect of salient poles. Some 
technical purists maintain that this terminology is incorrect, 
but such rotors are generally so identified. These motors 





Lamb Electric Company. Compensated series motor. 34 H.P 


equipped with vertical 


controls. 


mounting flange, for operation of valve 





Lee Engineering & Mfg. 
controlled, commutator 


Co. Two examples of electric governor 
type motors for aircraft. Both are used 


for operating reconmaissance Cameras 













Fairchild Camera & Instrument Corp. 
(A) Rotating general-purpose miniature 
motor available in four stock lengths, in 
shunt, series, or split-field winding, for 
any d-c. voltage from 6 to 115, for va- 
rious speeds and shaft outputs. (B) Mo- 
tor of B3-B Intervalometer, weighs 12 
ounces, is shunt-wound, has a centrifugal 
governor to hold speed of 7200 r.p.m. 
+3% over range of 23 to 29 volts. (C) 
Exploded view of B3-B_ intervalometer 
motor 
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Barber-Colman Company. Type BYAR motor, available in ratings 
from 0.005 to 0.026 h.p. Watts input 4 to 20 watts. 


were at first split-phase start and employed a centrifugal 
cut-out switch for the split-phase winding. They were in a 
frame slightly larger than 3” in diameter. 

Later, development work was carried on by both the 
Bodine Electric Co. and the Holtzer Cabot Electric Co. on a 
further contribution to the small synchronous motor field, 
which resulted in the introduction, about 1936, by the Holtzer 
Cabot Electric Co. of a unit that was approximately midway 
in size between a Warren Telechron motor and the Bodine 
synchronous motor. This new unit was in a small square- 
sided frame similar in external appearance to the larger 
motors of this design long popularized by the Leland Elec- 
tric Co. Shortly after Holtzer Cabot introduced their unit, 
the Bodine Electric Co.’s unit made its appearance. All of 
these small synchronous motors were soon offered with 
capacitor windings for capacitor start and run performance. 

As time went on, this whole field of motor-driven instru- 





Eagle Signal Corporation. Duraflex timer using hysteresis synchron- 
ous motor. 
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ments and control apparatus, as well as the motors designé 
for their operation, expanded considerably. In the field cov 
ered by process control, there was an additional requir 
ment for larger motors specially designed for operation 

motor-operated valves, proportioning equipment, inject 
feed units, as well as paper mill, steel mil] and other speci 
drives where the problem of speed control, together wit 
other characteristics, was receiving increased attention. 


MODERN DEVELOPMENTS 


Today the picture is one of great complexity. On th 
application side of the picture, there are requirements rang 
ing all the way from simple chart-drive motors to comple 
electro-mechanical-hydraulic servo systems with a dash o 
electronic control thrown in for good measure (by electronic 
we mean the use of circuits employing vacuum tubes). O1 
the motor side, we have all the older types of motors, rang 
ing on up to high-speed regenerative motor-generator sys 








u 
i i we 


Askania Regulator Co. Three Selsyn receivers and hydraulic As- 
kania amplifiers which position three cylinders (shown on the 
lower shelf) directly proportional to the position of three inde- 
pendent Selsyn transmitters not shown in the photograph. 


tems such as the Amplidyne,* and two-phase vacuum-tube 


controlled high-impedance reversible low-inertia positionin; 


motors. 


On the one hand, the field of motors and motive powe 
devices as such, and on the other hand the field of instru 
ments and process control apparatus, are completely inte: 
dependent. The development of motors is dependent econom 
ically on the development of types of apparatus requirin; 
them, while the development of special types of apparatus i: 
dependent engineering-wise on technical developments ii: 
the motor and related motor-control field. 


THE SPECIALTY MOTOR MANUFACTURER 


Many motor manufacturers during this war have bee: 
forced into the manufacture of special types of electri 


*EpiTtor’s Note.—‘‘Amplidyne” is the proprietary name of th 
rotary-machine power-amplifying system made by the Genera 
Electric Company; the one made by the Westinghouse Electri 
and Manufacturing Co. is called “Rototrol’; the one made by th 
Allis-Chalmers Manufacturing Co. is called “Regulex.” These thre 
differ, of course, not only in design but in operation and applica 
bility, but all are of “large” and “integral’’ horsepower rating 
rather than “miniature” or “fractional.”—M. F, BEHAR. 
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otors. Many of these manufacturers do not want to con- 
nue in these specialized fields, but prefer to return to the 
anufacture of mass-production motors used for such con- 
ntionalized purposes as washing machines, refrigerators, 
| burners, unit heaters, gasoline pump motors, and other 
ghly-standardized types. Some other manufacturers, 
reed by the aircraft and armaments program into the 
anufacture of special types of motors, will not continue 
ter the reduction in these requirements. There remains, 
wwever, the fact that regardless of what some motor manu- 
cturers may do, the various fields of instrumentation- 
pecially that of process control—have received a greater 
ipetus, both technically and economically, than had ever 
een experienced in a like period before. 

The tremendous emphasis on precision resulting from 
e war will not be relinquished. New and better products, 
ore economically made, resulting from precise measure- 
ent and control instrumentation, has taught industry not 





Askania Regulator Co. Receiving end of a Selsyn which operates 
an Askania hydraulic amplifier and hereby the rate-of-turn of the 
worm gear (behind hydraulic drive). Can also be used to produce 
a definite position of the worm gear for every Selsyn position. 


mly to spend more money than ever before on such aids to 
production, but has pursuaded managers to pay more money 
than before for such apparatus in order to secure the high 
degree of precision and quality demanded. 

These specialty motor manufacturers always have had a 
profitable field for their endeavors, and it is without doubt 
true that their future activities may exceed all past ex- 
ectations if they do their part to protect the interests of 
their industry by new and effective engineering and mer- 
-handising programs. 


LOOKING AHEAD 


As the war advances, it is highly desirable that some 
hought should be given to the extended industrial use of 
yre-war developments in these fields, so wonderfully aug- 
nented by military requirements. We are not suggesting 
hat this should take the form of any formal diversion of 
ur, energies to postwar planning, but it is inescapably 
1ecessary to give some thought to industrial requirements 
ff a non-military nature. We found that while the vast 
najority of engineers had been far too busy to devote any 
ime to formal postwar thinking, they were nevertheless 





Warren Telechron Type H3 light-duty synchronous gear reducer 
motor. 2-watt input. Torque 0.018 in.-lb. in one r.p.m. 


sensitive to the desirability of not ignoring it completely. 
This feeling may naturally be expected to grow in strength 
as the war draws to a conclusion. It is in furtherance of 
this feeling that this survey was prepared at this time. 


PLAN OF PRESENTATION 


After a thorough analysis of the field of each manufac- 
turer’s operations, they were classified and put into asso- 
ciated groups according to a plan of presentation that was 
gradually crystallized as a result of visualizing the inter- 
related interests of these groups. 

It is very difficult to consider motors without immediately 
considering the uses to which different kinds of motors are 
put. This immediately conjures up the picture of a chart, 
where on one side we list different kinds of motors accord- 


Continued on Page 250 





Automatic Electric Mfg. Co. timer using Hansen Mfg. Co. syn- 
chronous motor. 
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Hair Hygrometer 


Radiosonde 


ROM the U. S. Army’s Signal Corps 

Laboratories come these four photos 
showing not only a radiosonde but also 
one of the automatic receptor-recorders. 

(Left) About to start on its mission, 
the 3-lb. combination of measuring ele- 
ments and automatic radio transmitter 
is being held by the operator. The un- 
manned balloon will take it aloft to 
60,000-ft. altitude or more; the para- 
chute will bring it down to earth after 
the balloon bursts. 

(Above) These two pictures have been 
scaled by Instruments to show the radio- 
sonde exactly half actual size. The front 
view with door open shows the radio 
transmitter: it is of the audio-frequency 
modulation type. In the bottom view the 
resistance element is clearly seen (in 
horizontal position about 1/16” above the 
arrowhead). The individual hairs of the 
hygrometric element cannot be seen but 
they are stretched between two easily- 


visible disks. The barometric capsule 


does not show. 

(Right) The receiving equipment, offi- 
cially called ““Radiosonde Receptor AN 
FMQ-1 With Radiosonde Recorder RD- 
3/FMQ-1.” 

[For another radiosonde article 
see Page 266] 
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Interconnected Control Instruments 


y J. A. PELLETTERE, Chief Instrument Engineer, Pittsburgh Engineering Dep’t, Gulf Oil Corp. 


'NNECTED instrumenta- point out the difference in two common 
line with today’s trend. types of instruments being offered the 
n the Instrument Engineer public: 

on to answer the question In one type the regenerating mechan- 
than one instrument is re- ism is integral with the band-develop- 
perate a single control valve. ing mechanism or throttling-range unit. 
studies available literature This type of equipment makes use of a 
rised to find so little on this single pilot valve to perform for both 
he writer sees need and so the throttling range and regenerating 
this critical discussion as help functions. Such instruments are typi- 
ce for those who work in the fied by Foxboro, Bristol, Mason-Neilan, 

strumentation. Brown and Taylor type units. 
r to cover such a subject it The second type of instrument in- 
necessary to review a little of Volves a complete, separate regenerat- 
:mentals of control and to show img unit with its own pilot valve per- 
\iagrams of the common control forming the single function of regen- 
‘ons that the field now has to eration and, in most cases, this assem- 
bly is mounted externally. The main 
instrument with its pilot valve merely 
nce of a talk before (a) the Phila- “@Velops a control band or throttling 
ociety for Instrumentation on Sept. Tange. It is interesting to note that the 
(b) the American Society for external regenerator can be made to 


nder fundamentals, I wish to 


pasurement and Control on Feb. 26, 1945, serve many functions other than regen- 


) vari 
pnt me 


pnts; a 


“ie eat a nt Sm ses eration. In boiler house instrumentation, 
ll drawings made exclusively for both Hagan and Bailey are able to 


struments. make other uses of this regenerator 


( 


\UTLINE OF PELLETTERE’S CRITICAL DISCUSSION OF 
INTERCONNECTED CONTROL INSTRUMENTS 


Printed in this form as a MEMORY-AID at the request of the author 


I. INTRODUCTION 


Why more than one instrument is required to operate a single valve. 


(a) 
(b) 


(a) 
(b) 
(c) 
(d) 


II. FUNDAMENTALS 


Integral Regenerator (Reset) 
Separate Regenerator 


III. RATIO INSTRUMENTS 
Definition 
Mechanical Ratio 
Pneumatic Ratio 
Combustion Control good example of application. 


IV. CLASSIFICATION 
To counteract poor valve or system characteristics. 
Combat poor reaction curve or reversed impulse. 
To provide selectivity and/or over-ride. 
To provide limits without visible stops. 
To provide safety features. 
(a) Sequence Ratio 
(b) Limits 
(c) Program Timer 
(d) Over-ride: 
(1) Air system in series: 
(2) Dual diaphragm top on valve; 
(3) Limiting relays. 
To compensate an Important Variable. 
(This usually results in a coarse and fine adjustment and gives antici- 
patory action.) 


V. SUMMARY 


Economy vs. Controllability in Equipment Design. 

System or Valve Characteristic Design considerations, now common. 
Present trend. 

Discussion of Classification with an alternative offered. 


assembly to perform the function of se- 
lectivity, safety limit and the pneumatic 
setting of one instrument by another. 

Some of the disadvantages of the ex- 
ternal regenerating unit type of control 
which are apparent to most instrument 
men are offset by the many uses to 
which this unit can be applied. A study 
of boiler- house instrumentation dia- 
grams will soon convince one that such 
a system of control has definite advan- 
tages in certain applications over the 
so-called integral regenerating type of 
control assembly. 

Since interconnected instruments are 
basically ratio instruments, it is appro- 
priate to discuss ratio instruments be- 
fore going further. The ratio instru- 
ment is the first type comprising, by its 
constructional features, two instru- 
ments engaged in a single control func- 
tion. The definition of the ratio instru- 
ment may be roughly as follows:—‘A 
Wild Pen setting up a control action so 
that the second pen follows the Wild 
Pen and draws a similar pattern.” 

The first applications of ratio con- 
trollers were flow, and there are two 
types of ratio flow manometers. In one 
type, the two manometers are mounted 
on a single case and there is a ratio 
linkage provided between the float arms. 
This might be called a mechanical ratio 
instrument. The second type consists of 
a dual pneumatic receiving type instru- 
ment where the two elements are 0-15 
Ibs./in.2 (approximately) receiving bel- 
lows which can receive air pressure out- 
put of transmitters of flow, pressure or 
temperature as the measured functions. 
Ratio linkage between these two bellows 
elements is, of course, a lever system 
as in the case of the directly-operated 
lever system of the aforementioned dual 
manometer. 

In Oil Refinery Practice, we seldom 
admit the presence of a wild stream, 
the pattern of which we would like to 
have reproduced by a ratio-controlled 
stream. Probably the closest approach 
to this is the case where an accumulator 
feed tank of small capacity has a rather 
uneven input flow and we are required 
to feed, say, a column from this tank 
and would like to maintain smooth flow 
of feed to the column. The reflux rate 
is rationed to the feed meter so that as 
the level control on the accumulator 
steps up or slows down the feed rate, 
the reflux rate follows in proportion. 

A good illustration of ratio control 
is combustion control as applied to the 
boiler. The demand curve of steam flow 
from the boiler is basically a_ wild 
stream, and all instruments on the boil- 
er are required to function in an effort 
to maintain good combustion conditions 
for all demands on the boiler. The com- 
bustion controller itself is a ratio con 
troller, fundamentally, with other con 
trol features added. In order to maintain 
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good COs, the fuel and air flows must 
follow the demand curve in a very defi- 
nite pattern, 


After a long period of observation in 
connection with school lecturing, I have 


concluded that there are about six 
major reasons for connecting together 
more than one instrument to operate a 
single control valve. 

Class I—“Instruments for Counter- 
acting Poor Valve or System Charac- 
teristics.”” When the control instrument 
such as on boilers, maintaining fuel- 


air ratio to a boiler, is called upon to 
move a damper or vanes of a fan, the 


characteristics of the control valve may - 


be said to be poor. This is obvious since 
the damper has in most cases a curve 
similar to a bevel-seated valve. In addi- 
tion to this, the damper valve is usually 
the size of the flume and is not a “sized 
valve” so far as the Instrument Engi- 
neer is concerned, flume dimension being 
prescribed by others. A differential con- 
troller is set up to measure pressure- 
drop across the air heater or boiler 
setting, and the amount of air is gaged 
by the differential instrument or airflow 
meter which is interconnected with the 
master control instrument. This is an 
illustration of connecting two instru- 
ments together to combat a poor valve 
characteristic. Another illustration is 
shown in drawing marked “Class I.” 
(Speed control application.) 


Class II —“Inter-connected Instru- 
ments for the purpose of Combating 
Poor Reaction Curve or Reversed Im- 
pulse.” The level controller of the 
single-drum modern boiler classifies in 
this group. When the load rises sharply 
and the master control instrument in- 
creases the fueling rate rapidly, the 
level surge in the drum is upward, ow- 
ing to the specific gravity change of 
the fluid in the tubes and the fact that 
the drum capacity is comparatively 
small. The rise in level under these con- 
ditions definitely causes the ordinary 
level controller to reduce the feed water 
rate at a time when the steaming rate 
is rising. The indication or “signal” 
supplied by the level instruments, for a 
short period, is in the wrong direction 
through no fault of the instrument, but 
owing to the design of the boiler. The 
figure marked “Class II” illustrates the 
so-called multi-element boiler level con- 
trol which interconnects steam meter, 
feed water meter, and level indicator 
in order to operate the single feed water 
valve and to defeat the reversed indi- 
cation outlined above. 


Class III—“Instruments are often In- 
terconnected to provide a Selective or 
Over-ride Function.” Engineers have 
set up furnace draft control on large 
furnaces where two instruments meas- 
ure the draft at different points and are 
connected through a selector relay so 
that the one with the highest positive 
furnace pressure measurement auto- 
matically takes over the control function 
of handling the air input to the fur- 
nace. See drawing marked “Class III.” 
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Class IV —“Instruments are Inter- 
connected to provide definite Limits,” 
and to do so without stops being applied 









pose. It also is true that or 
many complicated diagran 
Field Engineer demands tt 














to the control valve. It is true that the feature of limitation of the contpy 1S 
Instrument Engineer seldom ties in- tion as part of the scheme. Sve dry ; 
struments together for this single pur- marked “Class IV.” es 
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Instruments 


are Intercon- 


vide Safety Features.” 


tion may include some of 
lready listed. Safety fea- 
iploy over-ride protection, 


am timer, 


and sequence 


:mentation. The safety fea- 


include many 
applications in 


of the above- 
one diagram. 


FUEL FLOW: AIRFLOY 
RECORDER-CONTROLLER 









Some people may think the program 
timer should have a classification all its 
own because timing does not necessarily 
involve danger in the event of failure; 
however, I prefer to let the program 
timer be a part of “Class V—Safety 
Feature” Division. See drawing marked 
“Class V” which illustrates sequence 
ratio safety instrumentation. 
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Class VI— “Interconnected Instru- 
ments to compensate an important Var- 
iable.” This is today’s trend. The result 
of such interconnection usually brings 
about a coarse and fine adjustment and 
does have anticipatory characteristics 
in that the coarse adjustment is applied 
before the main instrument has felt a 
change, the fine adjustment being made 
by the main instrument, The drawing 
marked “Class VI” shows such an ar- 
rangement: basically, reboiler pressure 
is interconnected with reboiler tempera- 
ture to operate the heating valve to the 
reboiler. Since pressure changes upon 
change of load in the reboiler even be- 
fore the temperature has started to 
change, it applies the first correction to 
the control valve, and then the primary 
temperature instrument applies the fine 
correction, in a diagram of this sort. 

TYPES OF OVER-RIDE 

Today’s instrumentation involves a 
lot of automatic trip-out devices which 
may or may not require manual reset- 
ting. Many of these mechanisms con- 
sist of electrical contacts operating a 
solenoid valve to shut down a piece of 
equipment when a point of dangerous 
operation has been reached. These gadg- 
ets are not being included under the 
heading of “Over-ride Instrumentation.” 
I am confining Over-ride to secondary 
instruments which take over the con- 
trol problem when a predetermined point 
is reached. This type of interchange of 
the control mechanism from one instru- 
ment to another may be called “Selec- 
tive Control” or “Over-ride Control.” 

The more common methods for Over- 
ride Control are three in number: 

In the first case the air output of a 
given controller allowed to pass 
through another controller which is ad- 
justed to a point of danger (maximum 
or minimum). In the event that the 
second instrument attains its reading 
before the first instrument is satisfied, 
the second instrument acts as a modu- 
lator and interrupts or reduces the air 
to the control valve, maintaining the 
control point as that point to which the 
second instrument has been set. The 
drawing marked “Case I” shows de- 
greaser control which illustrates this 
point. 

In the second case, use is made of the 
dual diaphragm top for control valve, 
set up so that the over-ride instrument 
takes over the valve by overcoming the 
air pressure in the primary diaphragm. 
The primary instrument in this case is 
energizing one of the diaphragms, and 
the secondary instrument usually is set 
up so that no pressure is applied to its 
diaphragm until the emergency arises, 
when the second instrument will supply 
sufficient air pressure to its diaphragm 
member to overcome the primary dia- 
phragm and take over the control valve. 
The drawing marked “Case 2” illus- 
trates this point. 

In the third case, over-ride is attained 
by the secondary instrument working 
through a relay to interrupt the dia- 
phragm line between the primary in- 
strument and the control valve. These 
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interconnected relay over-ride members 
are becoming more common, but for the 
most part usually result in a cutoff ac- 
tion rather than assuming of control 
by the second instrument, The drawing 
marked “Class III” also _ illustrates 
“Case 3—Limiting Relay.” 

Today, with the trend toward eco- 
nomical construction, the instrument 
control problem often becomes harder 
equipment becomes smaller and 
cheaper. This is definitely illustrated in 
today’s modern boiler where the gen- 
eration per dollar and the pounds of 
steel per pound of steam generated 
have moved in opposite directions. The 
result of such economical design is 
leading to interconnection of instru- 
ments to overcome some of the hard- 
ships imposed on the instruments by 
such design. 


as 


The Instrument Engineer has slowly 
learned to recognize that where the 
control valve, through its fault or 
through system faults, has a poor char- 
acteristic, it is necessary to intercon- 
nect instrumentation in order to over- 
come these defects. This is illustrated 
in the control of air flow through the 
boiler where one is required to measure 
differential pressure drop and reset the 
air flow, rather than expect damper 
characteristics to maintain a flat COs 
curve. 

The present-day trend is in accord- 
ance with “Class VI,” which is to com- 
pensate an important variable which 
cannot be made a constant. In many 
cases the main controller is slow to re- 
act to changes in the system by reason 
of the many lags the instrument must 
encounter. This is especially true in the 
field of temperature control. It has be- 
come necessary, in this type of problem, 
for the Instrument Engineer to make 
use of some variable which responds 
to the load change more readily than the 
main control point. In order to do this, 
the must be measured and a 
signal taken from a measurement of 
the variable and fed into the control 
system. 

A illustration of the above 
where an automatic fireman is applied to 
the fired coil heater, with the through- 
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is 


good 
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put in the heating coil necessarily un- 
dergoing changes from time to time. In 
order to fire any such equipment where 
the throughput through the coil cannot 
be made a constant, the problem can 
be helped considerably by measuring 
with an orifice the flow through the coil 
and feeding a signal into the control 
system from this orifice, to make cor- 
rections immediately upon change of 
flow rather than to wait for the outlet 
thermocouple to pick up these fluctua- 
tions. In a problem like this, the outlet 
pyrometer controller and the flowmeter 
are interconnected, in order to operate 
the single control valve installed in the 
fuel line. 

Another illustration of this Class VI 
application is the case where a differen- 






time of load change and ¢ 
the differential temperati 
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strument as this can be 
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interconnecting the differ: 
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“Class I—To Counteract Poor \iili ced. 

Characteristics” and “Class V[—~()llliyseqi 

pensation of an Important VariaiMmin a 

are today’s main points in new (flmerm 

grams being developed. The engine: Jii&The | 

slowly learning to incorporate these lm the a 

ideas in the control diagram. ‘+ Tl 
“Class IV — to Provide LimitaiiMeltier 

without Visible Stops,” is also be, ri 


ing a common tool of the design ay 
neer. Most diagrams of contro! syste 
show limits as a part of the piety 
and, in most cases, they invo 
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make extensive use of “Class V-\ 
quence or Program Timers,” with sai 
ty interlock, along with man; 
other classes. 

A study of the six classes outlind 
may cause one to comment that P; 
gram Timers should have a classif 
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simple ratio instruments should } 
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le Colum § 1. THERMOELECTRIC METHODS. 

he di f in an electric circuit of metallic conductors a differ- 
Ze the ¢ » in temperature occurs between different portions of 
te. » circuit, there will be in general electric potentials pro- 
t Poor | ced. the circuit is completed, current will flow as a 
Ss V sequence of the difference of potential. Since their origin 
it \ ariahifi/ in a temperature difference, these potentials are called 
In new } Lemo ectric. 284 


© €D ging Ml The potential available for measurement in such a circuit 
ite these; the algebraic sum of the several electromotive forces pres- 
m. + These emf’s result from two basic phenomena: the 
























> Limitat itier effect and the Thomson effect. Peltier emf’s are those 
Also  begy curring at junctions of dissimilar metals and are propor- 
design eyonal in magnitude to the absolute temperature at the 
ro! systenlli/ nction. Thomson emf’s are developed along conductors 


the picty here thermal gradients exist, and the law describing their 
Avolve yy oduction and magnitude has not been precisely formulated. 
he total utilizable thermoelectric potential in a circuit— 
metimes called the Seebeck emf.—is the resultant of these 
vo electromotive forces.* 

In a closed electric circuit it is manifest that there must 
»more than one junction of dissimilar metals, and the limi- 
ations of measuring equipment require the use of a closed 
ircuit. It may be said, therefore, that the simple thermo- 
lectric circuit must contain two (or more) junctions of dis- 
imilar metals and some instrument for measuring the poten- 
ial produced. This measuring instrument may be a poten- 
iometer (the most desirable instrument) or a millivoltmeter. 
Actually, the millivoltmeter is a current-actuated instru- 
ment, but the current flowing is proportional to the potential 
roduced so long as the resistance of the circuit remains 
mstant. In order to minimize changes in circuit resistance, 
t iscommon practice to install a high-resistance instrument 
Mor a series resistor) having a nearly-zero temperature 
efficient of resistance. The potentials involved are small— 
ly a few millivolts—so the current is limited to small 
lues by the circuit resistance. 
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; Such a circuit is illustrated in Fig. 125, where a junction 
fof iron and constantan is exposed to a temperature 7}, 
»while the rest of the circuit remains at a temperature T». 
[tis a characteristic of thermoelectric circuits that a con- 
. luctor of a different metal may be added to the circuit at 
‘ any time without changing the total thermoelectric potential 
: nt, if both ends of the added conductor are at the same 
; temperature. Thus the presence of the instrument G and the 
; resistor R do not introduce new thermoelectric emf’s. 

This characteristic of the thermoelectric circuit is applied 
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298, 300-320. 
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These phenomena are reversible. The direct effect is the pro- 
of an electromotive force from a difference in temperature ; 
erse is the production of heat by the passage of a current. 

sa st not be confused with the Joule production of heat (the 

I°2R lation) ; current flowing in one direction through a Peltier 

Junet heats it while current flowing in the other direction cools 

tion, . 

fer of heat by this means is extremely inefficient, however ; 

mple, it is not practicable to install a thermocouple in the 

XI t-pipe of an automobile and produce enough current to light 

eadlamps, 
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in the contact thermocouple, which is sometimes used for 
the measurement of surface temperature of clean metal 
parts, and sometimes for the measurement of temperature 
of molten metal which rapidly destroys the thermoelectric 
metals. If electrodes of two dissimilar metals are brought 
into contact with a clean metal surface—as in Fig. 126— 
they will constitute (effectively) one “hot”. junction and a 
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Fig. 126 
thermoelectric potential will be produced. The magnitude 
of the potential appearing at the instrument will indicate 
the difference in potential between the “hot” and the “cold” 
junction—the measuring instrument. Unless care is exer- 
cised in its application, the contact thermocouple may pro- 
duce large errors because of contamination of the junctions 
and large changes in circuit resistance. 

An extremely convenient method for shop testing and 
classification of metals depends upon their thermoelectric 
properties.285 If a standard piece is pressed into contact 
with the unknown piece and the point of contact then heated 
locally by passing an electric current through the junction, 
thermal emf’s can be detected when the heating current is 
interrupted, if the pieces differ in composition. The method 
is applicable to most metals, either in a structure or as 
separate specimens; the electric circuits employed may con- 
tain many metals. The test (the Identometer) is rapid and 
inexpensive. 

Conversion of other magnitudes into temperature values, 
so that they may be measured with thermoelectric elements, 
is possible only in certain instances. Electric current is per- 
haps most easily measured of all. It is only necessary to pass 
the current through a resistance element, measuring the 
resulting increase in temperature with a thermoelectric cir- 
cuit. Fig. 127 illustrates some forms of such elements. For 
some applications the simple uninsulated junction shown at 
Fig. 127A is satisfactory, it can be constructed simply by 
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crossing two wires of different materials and welding or 
hard-soldering the junction. Current introduced at A-A 
heats the junction, while the resultant electromotive force 
is measured at B-B. If it is necessary to isolate the current 
from the measuring circuit, the heating element and the 
thermal junction may be separated by an air space, or 
both imbedded in an insulating bead, as drawn in Fig. 127B. 
For the highest current sensitivity, a multiple-junction ele- 
ment is frequently used, especially in thermocouple-type 
radio-frequency current meters. The general form of this 
element is shown in Fig. 127C. A number of thermal junc- 
tions are connected in series as shown, alternate “hot” junc- 
tions being exposed to the heater element, while a radiating 
member keeps the “cold” junctions at room temperature. 
This type of assembly, when arranged so that radiant en- 


(285) Anon. New Instrument for Alloy Check-Analyses. Iron 


{ge, Vol. 36, Jan. 15, 1942, pages 36, 95 
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ergy can impinge upon one set of junctions while the other 
set is shielded, is called a thermopile, and is employed in 
radiation pyrometers and similar devices. 

For the higher sensitivities—the lower ranges of current 
—the thermal! elements are often encased in evacuated glass 
bulbs, so that their temperatures are not disturbed by ran- 
dom air currents, and to equalize the dissipation of heat from 
the current-carrying element. The very highest current sen- 
sitivity is obtained with the Duddell thermo-galvanometer, 
where the thermal junction is attached to the suspended 
coil of a sensitive D’Arsonval galvanometer, and heat is in- 
troduced by a stationary heating element, not attached in 
any way to the moving coil. 

All these thermal elements respond to the effective value 
of the current flowing, so that they may be used for meas- 
uring either direct or alternating current, at low or at high 
frequencies. Their principal application is in the measure- 
ment of high-frequency currents or currents of varying 
frequency. 

A special form of the thermoelectric current-measuring 
element is the thermocell, used occasionally to replace the 
standard cell in portable galvanometers. Since the heat pro- 
duced by an electric current increases as the square of the 
current, and certain combinations of metals used as thermo- 
couple materials show a highly non-linear potential-versus- 
temperature curve, it is possible to select one current value 
which may be determined to a high degree of accuracy by 
the thermocell, Its advantages are light weight and rugged- 
ness; it is not nearly so accurate a device as the standard 
cell. 

The rate of heat dissipation—and therefore the tempera- 
ture—from an element carrying a constant electric current 
depends upon the pressure, velocity, and composition of the 
medium in which it is suspended. Gas pressures thus can 
be measured with a sensitive thermal element, simply by 
applying a constant current and measuring the electromotive 
force produced.28® Velocities of gas flow may be measured 
similariy, although greater accuracy is obtained from a com- 
posite element, such as that diagrammed in Fig. 128, in 
which both “hot” and “cold” junctions are placed within the 
airstream and are cooled by it, while one of them is heated 
by the passage of a known current. ?87 

Velocities of liquid flow are more accurately measured by 
thermoelectric elements if the sensitive element is employed 
to measure the temperature (or the rate of cooling) of a 
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solid suspended within the liquid.288.289 Such an indirect 
method can sometimes be applied to an object already pres- 
ent in the apparatus, so that it is not necessary to intro- 
duce a new obstruction into the stream. Analyses of the 
effect of immersed obstructions, and of their rates of cool- 
ing, are available.29® Ordinarily, however, experimental 
calibrations are made. 

In order to make thermoelectric elements sensitive to 
direction, rather than velocity, or fluid flow, it has been 
found practicable to install a pair of thermoelectric junc- 


(286) G. C. Dunlap. Thermocouple Gage for Vacuum Measure- 
ment. Review of Scientific Instruments, Vol. 8, 1937, pages 37, 38. 

(287) E. A. Yunker. An Air-Speed Indicator. Review of Scien- 
tific Instruments, Vol. 10, 1939, page 317. 

(288) C. J. Fechheimer and E. L. Harder. Hot-sphere Ane- 
mometer. Electrical Journal, Vol. 27, 1930, page 536. 

(289) R. A. Saban, W. H. Hillendahl, E. J. Gallegher, and A. 
L. London. A Thermal Anemometer for Low-Velocity Flow. Trans- 
actions American Institute of Mechanical Hngineers, Vol. 65, 1943, 
pages 843-846. 

(290) M. J. Boussinesq. Sur le pouvoir refroidissant d’un cour- 
ant liquide ou gazeux. Comptes Rendus de ’VAcademie des Sciences, 
Vol 133, 1901, pages 257-265. 
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tions at the ends of a short tube with a smal] 


atin ’ 
ment at its center, as indicated in Fig. 129. Wien al 
assembly is placed with its axis perpendicular to th, : 
stream, there is no flow of air through the tube, if j ra 


tilted in either direction some air will flow throu; afm 
carrying heat to one or the other of the the mal MM”. 
tions.29! The indication appearing at the ga al 
therefore, will represent the angle and the rate 
Consequently, the device is qualitative, used t 
the direction of the flow of air (or other fluix 
quires no calibration. 

Another mechanical modification which gives 
electric element a discriminatory characteristic i 
mal-lag sleeve used with the so-called “anticipatory ¢} 
couple.” This element (really a dual element) is OMpt, 
of two thermal junctions connected back-to-back, 
two wires leading to the instrument are of the sa 
rial. One junction is incased in a sleeve which 
siderably to its thermal capacity and reduces gi 
speed of response. When both these “hot” junct 
at the same temperature, no electromotive force a; 
the indicating instrument. But as the temperature 
the thermally-insulated junction cannot follow the temps 
ture change as rapidly as does the bare one, and an 
trical output is produced, representing, in magnitud 
polarity, the rate of change, and the direction of change, ¢ 
the temperature being observed. 

There have been few successful applications of th. 








11a) 


elements to the measurement of movements, strains, y 
vibrations. They have had some application as telemeteriy 
devices?°3 and as relays, and there was at least one succes 


ful follow-up system (Cambridge, now discontin ied 
which a thermal junction was employed as a sensing ¢s 


teel 
ment to detect the movement of an instrument pointer 





whic! 

. general, however, thermoelectric elements are not reaiily - 
applicable to measurement of mechanical magnitudes, of ,; 
cepting in the particular instances described. svi 
The thermoelastic effect, a phenomenon akin to the Thon. Mie we 
son effect, consists in the production of an electric potential han 
between two points on a metallic specimen when an elastic -~- 
deformation occurs while they are at different temper In 


tures.294,295 The emf. produced varies both with the differ. 
ence in temperature and with the stress intensity. In its 
present stage of development the thermoelastic method is 
not capable of either high sensitivity or a high order of 
accuracy, but occasionally it can be effectively applied. The 
essentials of the method are diagrammed in Fig. 123, | 
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which the specimen is considered as subjected to a cyclically I w: 
varying stress, while two electrical contacts are applied to HB b< 
the stressed portion with one of them artificially main HR iit 
tained at a higher temperature than the other. The current I t 
output obtained from this electrode assembly is passed 
through a high-ratio transformer, so that any steady tl 
thermoelectric currents will be eliminated from the output, 

and the remaining signal is amplified and recorded. 


(291) L. S. O'Bannon. A New Method of Determining Fluid 
current Direction and Making Circulation Surveys, Instrume 
Vol. 17, 1944, pages 740, 777, 778. 

(292) R. L. Longini. Anticipating Thermocouples for Close Tem: 
perature Control. Product Engineering, Vol. 15, Jan. 1944, pace 49 

(293) P. M. Lincoln. Totalizing of Electric System Loads. Ins- 
actions American Institute of Electrical Engineers, Vol. 48 
pages 775-782. 

(293a) P. A. Borden 
izing. Thermal 
pages 256-260. 

(294) F. Lichtenberger. Thermoelastische Spannungsmes<uns 
Archiv fuer Technisches Messen, No. 119, May 1941, pages T °-64 

(295) F. Lichtenberger. Einwirkung elastischer Spannungen 8uf 
die Thermokraefte. Luftfahrtforschung, Vol. 14, 1937, pages 25-35. 


and M. F. Behar. Telemetering and 
Position-type System. Instruments, Vol. 8, 
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1ods just described, only those used for meas- 
mperature and of electric current flow have 
ised. All deserve careful consideration, how- 
in the application of electric gaging circuits 
itivity, thermoelectric effects often appear as 
rror. An appreciation of this fact will often 
1y to correct an improper installation. One of 
seful descriptions of such circuits, and discus- 
sible Sources of error, appears in the first refer- 
hich supplies many details for which there was 
ro jere, 


§ 2. Acoustic METHODs. 


1d which should perhaps be termed quasi-electri- 
in it electric circuits are employed only for con- 
nd for transmission and analysis of data, is that 
ploys the acoustic or vibrating-wire gage. Al- 
,umber of difficulties appear in its application, the 
in principle very simple, and is capable of high 
ty. It consists merely of a taut wire, stretched over 
nounted in such a manner that the strain (or 
ignitude) being measured alters the tension in 
and therefore its natural frequency. One form of 
sembly is illustrated in Fig. 130; the wire is of 
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ee] and is stretched over bridges attached to a specimen 
hich is to experience changes in length. The natural 


requency of vibration of the wire is measured by exciting 
with the variable-frequency oscillator and the magnetic 
jriving unit; resonance is indicated by the output meter. 
rom the change in natural frequency of the wire the 
hange in tension, and therefore the change in length, can 
eadily be computed. 296,297 

In the application of vibrating-wire gages precautions 
iust be taken to insure that the change in frequency of the 
vire is the result of a change in length only; a change in 
emperature can also produce a change in tension. Error 
from this source can be evaluated and eliminated by the 
ise of a reference unit placed close to the operative unit 

r, conversely, the assembly can be used as a tempera- 
ture-sensitive device.298 

One form of the vibrating-wire strain gage is so con- 
structed as to permit most of the steady tension of the 


wire to be balanced by a spring element, instead of requir- 


ing the specimen and the gage mounting to support both 
the mass of the gage and the tension in the stretched 


pwire.2°9 The sensitivity of the gage—already quite high— 


may be further increased in this form, and the gage can 
then be used on soft or friable materals, such as stone, 
wood, or plastic. The base-length of this type of gage may 


»be made as large as desired, or as small as an inch or a 


little less. Vibrating-wire gages have been used to measure 


| torque,?°° strain,296 temperature?°8 and pressure. *°! 


Certain other devices ordinarily considered acoustic— 
pacitor transmitter, the moving-conductor microphone 


(296) N,. Davidenkoff. Vibrating-wire Method of Measuring De- 
‘ormation. Proceedings American Society for Testing Materials, 
i 1934, part 2, pages 847-851. 
(<96a) R. S, Jerrett. The Acoustic Strain Gage. Journal of Scien- 
truments (London), Vol. 22, 1945, pages 29-34. 
(2 Wilhelm Pabst and Werner Kroll. U. S. Patent 
806,137. Dee, 22, 1942. 
(2 J. G. Augustin. Los auscultadores de temperatura en el 
de la Requejada. Revista de Obras Publicas, (Madrid), 
1936, pages 57-61. 
(2 N. Davey. Use of the Acoustic Strain Gage. The Engineer 
Lonion), Vol, 159, 1935, pages 442-443. 
(3 H. D. Brasch and A. V. Gehlen. A 


No. 


New Torsion-meter 


om ‘rmining the Power Output of Shafts. Engineering Pro- 


‘ol. 12, 1931, pages 149-151. 

Paul Muller. Erddruckmessungen bei mechanisch verdich- 
nterfuellung von Stuetzkuerpern. Bautechnik, Vol. 17, 1939, 
15-203. 


and seismometer, the hot-wire microphone, and some of the 
piezoelectric devices—have already been described under 
classifications more closely fitting their mode of operation. 


§ 3. OTHER METHODs. 


The use of contact-closing devices operated by accelera- 
tion forces—as distinguished from those operated by dis- 
placement, and constituting another form of variable-re- 
sistance element—provides a simple, robust, and widely 
applicable method for detecting the presence of accelera- 
tions greater than some predetermined value. An object 
resting unattached upon a horizontal surface will remain in 
contact with that surface so long as the vertical vibrational 
acceleration is less than the acceleration of gravity; higher 
acceleration values will produce a separation between the 
object and the surface on which it rests, and an electric 
circuit can be broken by the separation. If the force main- 
taining the contact is increased by a spring suspension, a 
higher value of acceleration will be required to break the 
circuit, and a series of such contacts can be set up to indi- 
cate as many different values of acceleration as it is de- 
sired to record.392 When elastic forces rather than the 
force of gravity are employed, the device can be made 
sensitive to accelerations in directions other than vertical. 
By proper design of the spring-loaded contacts the ac- 
celerations accompanying movements of quite small ampli- 
tude—such as those of vibrating diaphragms—can be 
evaluated.393 A system which can be applied to this sort of 
measurement is sketched in Fig. 131, and with it an electric 
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circuit so devised that the neon-bulb indicator remains dark 
until the contact is broken, but when once lighted is not 
extinguished when the contact is re-established. This be- 
havior is afforded by the resistance network shown; so 
long as the contacts are closed the potential drop across the 
neon bulb is not great enough to cause the glow discharge 
to begin (which requires about 95 volts) but is sufficient 
to maintain the discharge (about 70 volts) after the mo- 
mentary increase has initiated it. This circuit is easily ap- 
plicable to peak-value measurements as well as to the use 
described here. 

Another method, somewhat similar to the contact-break- 
ing accelerometer, employs a drop of an acid electrolyte 
suspended in a capillary tube, in which it is caused to move 
by an applied acceleration. This device represents an at- 
tempt to make a.continuously-variable indicating instrument 
out of a step-by-step device. 

Contact-making devices are used frequently to detect the 
moment—or position—of contact between two objects; for 
example, the contact of a lathe tool with the work, or the 
contact of the spindle of a mechanical comparator with the 
piece being measured. These are applications for conven- 
ience primarily, although the accuracy of the work may 
thereby be increased. 

In the balanced-diaphragm type of indicator, however, 
the electrical contact is an essential part of the instru- 
ment; a diaphragm normally held by the unknown pres- 
sure against an electrical contact may be forced away by 
compressed air applied to its other side from a controlled 
source. Separation of the contacts—breaking the electric 
circuit—signifies that the pressures on the two sides of the 
diaphragm are equal. This device has had wide application 

Continued on Page 244 





(302) R. W. Brown. The Measurement of Riding Qualities 
S.A.E. Journal, Vol. 22, 1928, pages 636-639. 

(303) William Bragg. An Instrument for Measuring Small 
Amplitudes of Vibrations. Journal of Scientific Instruments (Lon- 


don), Vol. 6, 1929, pages 196-197. 
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By THEODORE A. COHEN, Vice President Engineering and Research, Wheelco Instruments Co., Chicago, Illinois ~~ 


) { ODERN Industry owes a great debt to Industrial 
Physics for the continued progress taking place in 
the design and improvement of Automatic Control 

Apparatus. The Process Engineer, concerned with applica- 
tions of automatic-control systems and the planning of manu- 
facturing processes, is aware of the great industrial benefits 
derived from incorporating automaticity into his process 
plan. Because he considers automatic-control mechanisms 
among his most important tools, he has found that the advent 
of Electronics has given him new means of obtaining results 
which until recently were thought almost unattainable. 

The electron-tube mechanism has not only complemented 
a great many earlier purely mechanical devices, but has in 
many cases supplanted them, while at the same time making 
available higher standards of operational dependability. 

Electron tubes, with their almost infinitely fast and in- 
ertialess response, make possible a whole new galaxy of 
operational devices significant not only in the plant but also 
in the laboratory. 

When one considers that electrons in an evacuated en- 
closure can travel at a speed comparable with that of light, 
one begins to become aware of the fascinating possibilities of 
such mechanisms for control purposes. Space permits only 
a passing glance at a few recent developments in this field; 
we must content ourselves with a few of the more signifi- 
cant apparatus designs and leave to the reader’s ingenuity 
the specific applications of such devices. 

In a large majority of automatic-control systems, the prob- 
lems solved are “translating-and-relaying” problems. That is 
to say, a change in a measured condition such as tempera- 
ture, pressure, flow or level is translated into a change of 
pointer position or a change of energy in order to command 
an operative mechanism which may indicate, record, control, 
or do other desired useful work. 

Because of the great versatility of the electron-tube mech- 
anism, it is applied to many different relaying problems. Of 
the many useful functions that the electron tube may be 
called upon to perform, probably none is more fascinating 
than its generating high-frequency alternating current when 
used in a suitable circuit. That the electron-tube high-fre- 
quency generator is the heart of modern radio communica- 
tion is widely known; that this system can be made to func- 
tion as an almost ideal relaying mechanism is not so widely 
known. 

As an index to the possible uses for these generator sys- 
tems outside the field of communications, the number and 
variety of their applications may be mentioned. These range 
from the important instrument type relay (in which the os- 
cillator mechanism is associated with a sensitive measuring 
instrument such as a microammeter and commands auxiliary 
electromechanical devices without disturbing the measur- 
ing mechanism) to systems for measuring liquid level in a 
storage tank without the use of intermediate moving me- 
chanical devices. The electron-tube oscillator is the heart of 
such relaying apparatus and the key to the design of an 
almost infinite variety of technical equipment. 


EARLY CONTACT-MAKING INSTRUMENTS 


In the plant as well as in the laboratory, there are required 
high-sensitivity measuring instruments such as galvanom- 
eters, microammeters, torsion balances, and the like. Whether 
these instruments are of the direct-deflection class or of the 





*Substance of a paper presented at the National Electronics Con- 
ference, Chicago, Oct. 5-7, 1944; re-written by the author (and 
some fillustrations revised) for publication in Instruments. 
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null-balance class, they usually incorporate a poin‘ er ay,, 
calibrated or center- -zero scale for indicating unbalay . 
Automatic-control apparatus likewise incorpora 
form of measuring system because—as Behar put fifty 
years ago—“‘before a condition can be controlled it must , 
measured.” 

An obvious means whereby a measured change in the yay. 
able condition commands a powered device such as a sign 
system or a materials control valve is to associate an electy. 
cal contacting mechanism with the moving element (point: 
etc.) of the measuring system. 
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tive measuring systems, have until recently taken tw: dif 
ing general design forms. 

One method has }been the incorporation of a motor-driye, 
mechanical detenting mechanism whereby the position of thy 
pointer is sensed by a mechanical clamping system, whit 
in turn determines the closed or open condition of the cor. 
Re’ 
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tacts. This method introduces a delay in the measurement Hi “! 
(since the pointer is clamped during the sensing interval : 
and it usually requires the use of a relatively rugged meas- ent 
uring system, to withstand the action of the mechanical 
clamping mechanism. 

A second method, Fig. 1, makes use of an electrical contact 
mounted upon the moving element of the measuring systen wi 
(usually upon the pointer itself) which engages a mating te 
contact whose position on the scale can be preset. These cor- 
tacts constitute the PRIME RELAY, whose function is to ope! su 
or to close a circuit to a secondary or “pilot” relay which, in ge 
turn, commands the final power device of the automatic-cor- al 
trol system. U 

Obviously, both methods entail drawbacks from the stand¢- si 


point of design as well as that of function. The first method 
introduces undesirable delays and requires an enhanced rug- 
gedness of the measuring system. The second method some- 
times involves instrument re-design since carrying a contact 
on a pointer usually disturbs the torque-weight ratio. Fu'- 
thermore, the small forces present in sensitive measuring 
instruments give rise to problems of (1) contacting failure 
due to film formation, (2) contact adherence and, of great: 
est importance (3) impairment of accuracy by reason of the 
electrostatic force fields associated with the contact surfaces 

Because a satisfactory electrical contacting mechanisr f0! 
use with sensitive measuring systems is essential to dep 2n¢- 
ability of automatic-control apparatus, and because 
involves force phenomena in electromagnetic and ele:tro 
static fields, a short analysis of the effects in these fields wil 
be pertinent. 
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to Fig. 1, there will be noted a conventional 
ng electrical measuring instrument which in 
of the d’Arsonval moving-coil variety. (Such 
ng arrangements have been applied to many 
asuring systems.) There will be noted an instru- 
ting pointer P lying above a calibrated scale and 
electrical contact C. A mating contact C; is 
on a setting-arm which can be moved to any 
t on the scale. A source of electric energy V in 
h a pilot relay and the contact system supplies 
the secondary relay when an upscale motion of 
- P closes the contact system C-C;. The relay con- 
means of its contacts, auxiliary apparatus in the 
reuit. 
ajor force disturbances are present in this form of 
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.e source V creates an electrostatic field at Y which 
pon th approach of contact C to contact C; introduces an 
tractive foree between the two contact faces. This force 
roduces an upscale displacement of the pointer, the extent 
epending on dy. 

9 With the contact faces in partial contact but separated 
by surface films, a relatively large attractive force will delay 
parting of the contacts as the energy in the measuring sys- 
em falls. 

Both these effects of electrostatic field produce measure- 
ent errors. The extent of these forces will be shown in the 


ollowing: 
COMPUTING THE VALUES OF ERROR-PRODUCING 
ELECTROSTATIC FORCES 


Referring to Fig. 2, let us assume that the contact faces 
C and C; represent the boundary conductors of an electrical 
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capacitance having air as the dielectric between the faces. 
The energy is actually stored in the dielectric. Therefore, the 
energy stored per cubic centimeter of dielectric is: 


KF?2 

87 
where F' is the field intensity in statvolts per cm. (cgs. sys- 
tem); and K is the dielectric constant (approx. 1 for air). 

Assume C and C, represent the contacting system having 
substantially parallel surfaces of equal area and close to- 
gether, having a charge of q and —q respectively. If the 
areas are assumed equal the surface density of charge Q is 
the same on both surfaces and the intensity between the 
surfaces at all points is by Coulomb’s Theorem: 
47Q 





ergs 


ri= dynes 





Now let the distance between the surfaces be increased by 
the small distance 8y and letting P dynes represent the 
force of attraction between the surfaces, the work done will 
be Pdy ergs. 

(Assumption must be made that the effect of edge-fringing 
s negligible and that the separation is small enough so 
he field intensity is unaffected thereby.) 

If the area of the contact surface in cm.2 be represented 
by A, the inerease in energy stored due to the increase in 
tric volume will be: 

AdbyKF2 
—__———- ergs = work done. 


F2 
an 


AKF? 


AdyK 
dynes 


87 
where d = dy, F = V/d, and V is potential difference. 


) P8y dP 


Therefore, in terms of V and d, 
ray AK (V/d)?__ AKV? 











se ae ynes . (1) 
If in terms of Q and gq, 
AKF2 A =) 2 
- 87 7 “Sar (+ 
Oe a —. — dynes (2) 


since q = AQ. 
(The above values are in esu. of cgs. system.) 


Since the potential applied at V for energizing the sec- 
ondary relay may be of the order of several volts or upward, 
the electrostatic forces acting upon the pointer of a sensi- 
tive instrument may become a considerable fraction of the 
measuring torque of the instrument. The torque produced 
by such disturbing forces is (P X D). Reference to Table I 
will indicate the usual design ranges in dyne-cm. per degree 


TABLE I 

Design torque ranges 
in dyne-centimeters 
per degree rotation 


Types of 
deflecting-pointer 
instruments 


Pivot-and-jewel-mounted Moving System, 
Spiral-spring Restoring Force 


pe eee 0.140-0.200 
NN CRETE CPT err ee 0.150-0.250 
Oe. er ee a, ae 0.090-0.180 
BO ee eee 0.156-0.294 
Electrostatic Voltmeters .............ccceeees 0.120-0.285 
IEEE, racic. aye 2 oidd cco cap oe aks wurde 0.120-0.190 
GRTRIOOTVOTORE TV OG oo ko. 0:0 0.050 02.0 c0 ceed 0.060-0.140 
Ba, MEOVING-WPOM TYPES... occ cw ce ccccccwccnes 0.290-0.650 
A-c. or d-c. Dynamometer............c0cc00- 0.410-0.860 
Single-suspension 
b-G; Galvnmembeteters ...s 3. docerew oes cess bir 0.015-0.090 
Dual-suspension 
Ree, AN ee ia 0 a ase 4 ORS Wed 0 800-0 0.060-0.120 


rotation of representative forms of electrical measuring in- 
struments. A few trial calculations involving the data in 
expressions (1) or (2) above, and choosing reasonable values 
for the mechanical geometry of the contact mechanism, will 
make apparent the extent of the disturbing force and the 
sometimes considerable fraction such a force represents of 
the total available useful instrument forces. 

A similar analysis may be made of the second disturbing 
effect previously mentioned by making use of the previous 
expression (1). 

AKV2 


P= dynes 
87d2 . 





9 


where A = Area in cm.2 
and parallel) 
V = Potential in esu. 
d= Distance between contacts in cm. (Film thick- 
ness may be about 0.01 to 0.05 mm.) 
K = Dielectric constant of film (may be as high as 
80) 


(contacts assumed equal in area 


In this case it will be noted that the dielectric medium is 
a film of thickness d(—5y). All contact materials, depend- 
ing upon the particular atmosphere, can form upon their 
faces a semi-conducting film having possible thicknesses of 
the order of a fraction of a millimeter. Inasmuch as the 
forces present are also a function of the dielectric constant 
of the film, such forces may reach relatively high values. 
In order to minimize the total effect of these forces, many 
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designers have resorted to various expedients such as reduc- 
ing the areas of the contacts, reducing the potential V (and, 
therefore, requiring an increase in sensitivity of secondary 
relays), changing the relative areas of the contact faces 
with respect to each other or changing the shapes of the 
contacts. These expedients do not eliminate the force dis- 
turbances but only reduce their effect, requiring in all cases 
a compromise between allowable disturbance error and de- 
sired accuracy. Such compromises usually have limited the 
application of contact-making instruments. 

The advent of the electronic oscillator mechanism as a re- 
lay device has made possible a new approach to such design 
problems. 


OSCILLATOR RELAY—GENERAL DESCRIPTION 


The basic circuit from which has been evolved the oscil- 
lator type relay is shown in Fig. 3 which is almost self- 
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Fig. 5. Instrument application of the circuit. 


explanatory, needing only the statement that the circuit 
functions at a frequency of approximately 15 megacycles. It 
will be noted that this is a well-known form of electronic 
oscillator: the tuned-plate tuned-grid circuit due to Kiihn- 
Huth, in which resonant tanks consisting of inductances and 
capacitances in parallel (Z;1C; and LeC2) are placed re- 
spectively in the plate and grid circuits of the electron tube. 
In this circuit, coupling takes place through the grid-plate 
interelectrode capacitance of the tube and sustained oscilla- 
tions are produced when the plate and grid tanks are both 
resonant at approximately the same frequency. Under these 
conditions the steady plate current is at some low value 
based upon the strength of oscillations and, therefore, upon 
the bias applied to the grid, by reason of the presence of 
the grid leak and capacitor. 

If one of the resonant tanks present in either the grid or 
the plate circuit is detuned, the strength of oscillations is 
decreased considerably or, under properly chosen conditions, 
halted entirely with the consequent disappearance of grid 
bias and a consequent rise in steady plate current. By 
properly choosing circuit components, applied voltages and 
tube characteristic, it is possible to produce large changes 
in plate current with small departures from resonance. 
Since either the grid tank or the plate tank may be dereso- 
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nated, or reresonated, by a change of inductance 
tance in the proper direction, a variety of contr: Methys 
by change of either inductance or capacitance ad cml 
quent control of plate current can be obtained. :y j),, 
ducing an electromagnetic contact-making relay int th 
plate circuit, the plate current change may be ma y 
form useful function. See Fig. 4. 
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APPLICATION AS AN INSTRUMENT RELAY 


In Fig. 5, the circuit illustrated in Fig. 4 has been m3 
fied to permit inductance Li to be rapidly affected by , 
small motion of a metallic control mass attache: to ty 
pointer of a sensitive measuring instrument. (Suc ap jy, 
strument assembly may be seen in Fig. 18.) ’ 

The modification consists in replacing Li of Fig. 3 wij 
the split inductance L. and I». Capacitor C; has been elin 
inated since inductances L. and L» are shunted by their om 
distributed capacitance as has been pointed out by Lorey 
in his “TNT” modification of the tuned-plate tuned-g,ij 
oscillator. 

The control mass in most industrial forms of the appar 
tus takes the form of a light metal foil flag, usually of a) 
minum, rigidly attached to the instrument pointer. Becayy 
of the small sizes of such flags (0.002” « 0.375” X 0.759" 
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Fig. 6. Oscillator relay; commercial variation: self-rectification 


their weights have little disturbing effect upon the torque 
weight ratios of sensitive measuring instruments. Inductor 
L, and I» are positioned at either side of the path of the flag 
in such manner that the flag may pass between these in- 
ductors without touching them. 

The introduction of the metal flag between these indu- 
tors reduces their inductance and increases their effective fold 
(high-frequency) resistance as will be shown later. These 
changes in inductance and resistance can be designed to 
cause large departures from, or to, resonance in the oscilla- 
tor circuit, and thereby result in large changes in the steady- 
state plate current J). for 


THE CONTROL INDUCTANCE 


It is desirable from the standpoint of obtaining large 
changes in plate current (AJ») with small changes in pointer 
position (Al,/éy) that the inductance change (AL) with 
flag motion be as large as possible. One method of attaining 
such a condition is to concentrate the inductance in as smal! 
a volume as possible consistent with the design of an effec- 
tive inductor and allowable space considerations. 

A good form for such inductors has been determined to 
be the plane face spiral sometimes termed “single layer 
radial” or “pancake” form. Such inductors can be designed 
to have narrowly defined electromagnetic fields, small geom- 
etry, and high effective inductance. The inductance of such 
coils (parameters from Figs. 7, 8, and 9) is given in micro- 
henries to an accuracy of about 3% by the followiny ex 
pression: 
L {{(W—ID)-+ID]/2}2N2 (3) - 

tore 8{L(W—ID) + 1D) /2) + 11[(W—ID)/2] L 


(All dimensions in inches) W 





The use of two such spiral inductors placed coaxially ‘ith 
planes parallel and connected series aiding give us a ta! 
lumped inductance Lr with small cubic dimensions in \ ich 


Lr = [L, + Le+2M]microhenries. . . (4) 






where M is the mutual inductance in microhenries. Ca! :!2- 
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(3) 





. where A 


formulae is a rather tedious task but measure- 
in a number of cases have shown a range from 


M = 0.82 Li (5) 
2t, to 
M = 0.64 Ly (6) 
5t as in. Fig. 8. 
NDUCTANCE DECREASE WITH FLAG IN FIELD 


Upo: entry of the metal flag between the faces of the in- 
s Ly and Leg there will be found to take place a 


cta 
- crease in the total inductance Lr as well as an in- 
reast the effective (radiofrequency) resistances of the 
nduct: nces. The reason for this decrease in inductance is 
hat w enever a metallic material is brought into the fields 
§ an nductor carrying alternating current there is in- 
duced the metal an alternating potential which in turn 
auses an alternating current to flow in the material. Such 
yrrents, termed eddy or Foucault currents, set up a mag- 
etic field opposing the field of the inductor, reducing the 
et field surrounding the inductor, with a consequent change 


in the effective coil inductance and a resultant decrease in 


-P 
Ay) Ff 
— a 
4 F4 2) 
= Le “9 
Fig. 8 





See: /D 
ey 
F2-| W Fig. 9 


the inductance value. The reduction of the effective induc- 
tance depends upon the frequency and upon the constants 
if the flag material. As an approach to an analysis of the in- 
ductance change with metal flag entry into the inductive 
field, we may consider the flag as a short-circuited second- 
ary turn of a transformer in which its inductance may be 
represented as Lr and its resistance as Rr. This resistance 
is, of course, the high-frequency resistance of the flag and 
takes into account skin effect. Since the oscillator relay 
functions in the frequency range of approximately 15 mega- 
cycles, the value Ry will be considerably higher than its 
steady-current resistance. The value Rr may be obtained 
with close enough approximation from the following ex- 
pression 


Ry = Roc[1 + Y2A2 = % 30A4] ohms 


= [27flu]/[109(lS/tH) ]. 

Rvoc= Steady current resistance 

f = Frequency (in this case 15 X 108 eps.) 

1 == Flag length in cm. 

t = Flag thickness in cm. 

H = Flag height in cm. 

S = Resistivity in ohms/cm.3 

& = Permeability (in this case 1 for aluminum) 


(7) 


_ The inductance of the flag (in emu. of cgs. system) may 
be obtained within close enough limits for the purpose from 
the expression 


Ly = 47 a{[1 +(r2/8a2) ] log. (8a/r) + (7r2/24a2) —1.75} (8) 


where a= (W—ID)/2 
and r= t/2 


(Notes: All dimensions in centimeters. Lr in emu. of cgs. 
l era. abs. in egs. system = 10-® henry, practical unit.) 


}parameters from Figs. 7 and 9. 


_Thorefore—Letting I = current in L at frequency «/27 
The indueed voltage in flag Ey = «MoI 
The induced current in flag Ir = Er/Zr = #MoI/Zr 





The current J» lags Ey by an angle ¢ 
The reactive component of Jr is Jr sin @ and therefore 180° 
behind J 

. - Voltage induced in Lr due to Ir sin @ is 


Ex = ©Mol sin 8 
— (oMoI/Zr) 2 oLy bx (9) 
where Zr is flag impedance and Mg is mutual inductance be- 
tween coil and flag. 
Then total reactive voltage in Lr is 


at (2) ato (M4) te] 


Z 











7 ere 





(11) 


It is therefore seen that the effect of the induced current 
in the flag is to decrease the self inductance of the coils by 





@), ol 2 
the amount — ( z ) Lr. 


NoTe: Under the conditions of expression (6) the intro- 
duction of the metal flag having an area equal to 1.3W? into 
the coil system reduces M to 0.08 L; at a frequency of 15 
megacycles, by reason of shielding effect of flag. The value L 
is the unshielded inductance obtained from expression (3) 
and since from (4) 


Lr=1, + Le +2M (with flag withdrawn) ; 


new Lr = L;—AL + Le—AL + 2(0.08L) (12) 


Because the energy involving the circulation of the in- 
duced eddy currents is drawn from the field of the inductor 
there is an apparent increase in the effective resistance of 
the inductor. 

An analysis may be made as regards resistance increase 
of the coil system L; & Le due to the entry of metallic flag 
into the electromagnetic field. For example, from above: 


Induced current Jy in flag = »MoI/Zer 


The current Ir lags behind Er by an angle ¢@ and, therefore, 
may be defined as tan 6 = oLr/Ryr. 


The active component of Jr is in phase with Ey and so 

















oM ol Ry 
Ivy cos 6 = x 
Zr Zr 
Voltage induced in L by Ircos @ is Ircos @ (MoI) and 
oMol _ Re ‘wMol \ 2 
Eu = X — oMo = ( Rr 
Zr Zr Zr 


Since E:a lags 180° behind J it can be considered an JR 
reaction and, therefore (#MoI/Zr)*Rr represents an in- 
crease in effective resistance of Li or L2, and the apparent 
resistance becomes 








=r. + (el) ‘ie 
—- LT Ze F . . . . . oO 

woMol \ 2 
and AR: = + ( : ) F (14) 


a¥ 


The effect of the induced currents in the flag, therefore, is 
to increase the effective resistance of the coils by the amount 
(@MoI/Zr) 2Rr. 

Both the decrease in inductance —AL and increase in ef- 
fective resistance AR. introduces control effects upon the 
oscillator in a direction required for obtaining large changes 
in plate current since the inductance decrease deresonates 
the system, while the resistance increase, reduces resonant 
energy. 
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POSSIBLE DISTURBING FORCES 


The flow of high-frequency alternating currents through 
the inductances L;L2 gives rise to both an electromagnetic 
and an electrostatic field in their vicinity. Since both these 
fields are a function of the current and potential in these 
inductances it is conceivable that some disturbing forces 
might act upon the control flag F’ and the instrument pointer 
to which it is attached. The energy levels are exceedingly 
low and the disturbing effects are negligible. Nevertheless, 
it may be of some interest to analyze these effects. 

In general, two force phenomena are of interest. The in- 
troduction of a conductive non-ferrous metal flag into the 
magnetic field of inductance Lr gives rise to a repulsion 
phenomenon because of eddy current induction in the metal 
flag, while induced electrostatic charges upon the flag due 
to the electrostatic field may introduce some attractive force. 


ELECTROMAGNETIC REPULSION EFFECT 


If a non-ferrous metal disk is so placed in an alternating 
magnetic field that the lines of force pass through the disk, 
an alternating potential will be set up in the disk. This 
potential will be 90 degrees in phase displacement from the 
magnetic flux and will cause a current flow in the material. 
This current sets up a reactive field which exerts a force 
tending to move the material in the magnetic field, this 
force being proportional in magnitude and direction to the 
product of the corresponding instantaneous values of cur- 
rent and flux. The force for any period is equal to the aver- 
age of the instantaneous forces during the period. If the disk 
had no self inductance the current phase would be in quad- 
rature with the inducing flux and the average forces during 
alternate quarter-periods would be equal but in opposite 
directions, so that the average force during the whole period 
would be zero and, consequently, the disk would not tend to 
move in the field. 

However, in actuality, even a flat metal sheet has some 
inductance and, therefore, the induced current would lag 
behind the induced pressure. The current phase, therefore, 
would be more than 90° behind the magnetic phase, Under 
these conditions a summation of the instantaneous forces 
during a half-period would reveal a larger average force, 
having a finite negative value, than the summation of the 
instantaneous forces in the corresponding alternate period. 
The result is a small repulsive component between the two 
fields. This may be more readily apparent from the follow- 
ing simplified analysis. 

Assuming that the flag is threaded by a magnetic flux 
MIosinet due to a current Josinet in coils L; L2. The induced 
emf. in the flag due to Josinet is 

Er = Melosin(ot—7/2) (15) 

Now Ey lags behind Ip by 90° and if we neglect inductance 

Ly of flag the induced current Jy will be in phase with Ey 

.. Iyx Molgsin(wt—7/2) (16) 

It will also be seen that the force between the two currents 
is proportional to their product Jol. 

.. Force < Moly 2 sin wt sin(wt—7/2) (17) 


One will immediately recognize that the mean of the quan- 
tity sin wt(sin w&t—7/2) in which the harmonic components 
differ in phase by 90° is zero. 
.. If Ly =0, mean force = 0. 
However, Ly although very small, can never reach zero and, 
therefore, the current Jr lags in phase behind Jo by more 
than 90°. 
THE FINAL FORCE DERIVATION 
Under these conditions 

.. Force < Mol? sin wt sin (wt—7/2—¢) (18) 

and 


. T Molo 2 
x Mel 2 sin? ot cos (<+6) _ 





sin 2 wt sin (=+8) 


Mean value of last term — 0 
Mean value of first term = % Melr cos (7/2 + 6) 
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Because cos 7/2 + 6 is negative when @ is smal! 
upon flag is theoretically one of repulsion, the fiag 
encing a repulsive impulse once every cycle. 

The repulsive force increases with » and Ip2 snd yea, 
tion in Rr. However, as « increases, Rr also increases qyp, 
skin effect, and changes in » and Rr create little 
repulsion force. 

Because the energy present in the inductances L,1, , 
minute, the repulsive forces are negligible. The simall fy. 
possibly remaining is effective normal to the plane of 4, 
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flag, and parallel to the axis of the inductances L;L2 and 
instrument pointer. These remaining minute force effects 
are, therefore, cancelled out and do not affect instrument 
indications. 

Because the existence of an electromagnetic field entails 
the presence of an electrostatic field, the introduction of 4 
metal flag into the field of inductors L; and L2 may cause 
electrostatic charges to form on the flag surfaces. 
charges, if different in sign from charges present upon 
plane faces of the inductors, may give rise to feeble attrac- 
tive forces. The slight effect of such induced electrostatic 
charges is completely eliminated, however, by insuring that 
the metal flag surface is at the same potential level as 
inductor surface by an appropriate leakage resistor net- 
work and proper earthing. 

In delicately-balanced instruments, a number of measure- 
ments were made of the forces due to the high-freque:cy 
electromagnetic fields and of the force due to electrost. tic 
charges. The results of these tests indicate that well Je 
signed coil-and-flag arrangements may be used on insi‘u- 
ments whose torques are as low as 0.013 dyne-cm. per ‘e- 
gree rotation. 


Such 
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INDUSTRIAL FORM 


y-operated circuit illustrated in Fig. 5 and dis- 
-e for purposes of analysis has been used in ex- 
:pparatus but is obviously unsuited to industrial 
._ A much more practical form is illustrated in 
is circuit has been rearranged for complete a-c. 
zation, The split inductances previously described 
used as the grid-control coils L. and L». Inductance 
riable capacitance C2 form the corresponding reso- 
ik for the oscillator. Energy for the plate circuit of 
ator is supplied at terminals EZ; from a secondary 
»f a transformer not shown. 
the oscillator has been resonated, oscillations will 
reason of the coupling inherent in the interelectrode 
nee between grid and plate, during every positive 
f the raw a-c. supply to the plate circuit. The r-f. 
capacitor C3 by-passes r-f. energy around load and 
. By. The steady low plate current component at reso- 
nance due to the grid bias produced by grid resistor 7; flows 
rough the oscillator plate coupling resistor r3. The poten- 
‘al across 73 biases the grid of a succeeding direct-coupled 
»mplifier stage in whose plate circuit appears another 
source of alternating voltage EH» and the relay R. 
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Since the steady plate current component in the oscillator 
plate circuit can never reach zero no matter what the in- 
tensity of oscillation, a compensating bias is supplied at E3 
to offset the normal drop across load resistor due to oscilla- 
tor minimum plate current at resonance. The effective bias 


attained on-the grid of the amplifier stage is, therefore, 
the algebraic sums of E3 and Erg which during the time 


; that the plate potentials are in the positive portions of the 
| applied a-c. cycle, positions the effective bias upon the sec- 
| ond grid at approximately zero with a consequent high aver- 


2 and 
effects 
ument 


age plate current in the amplifier stage. This plate current 
| flow maintains relay R in one contact position as previously 
» set. Capacitor C; across the relay furnishes energy to the 


| relay during the negative portion of the a-c. cycle and thus 


ntails 
of a 
cause 
Such 
n the 





| prevents chatter. 


From the standpoint of design simplicity, the introduction 


| of the direct coupled amplifier stage results in greatly in- 
| creased overall sensitivity with the obvious advantage of 
| attaining reasonably large plate current levels for the actu- 
» ation of a high-wattage relay mechanism. For convenience, 


the oscillator triode and amplifier triode are mounted in a 
‘ommon envelope. Such tubes are obtainable under the name 
of dual triodes. 

Further inspection of the Fig. 6 circuit will illustrate the 
use of regeneration for establishing bias change upon the 
grid of the oscillator stage. It will be noted that the bias 
return for the oscillator grid circuit is taken through bias 
resistor rg via ground from a tap on relay R. The intro- 
duction of such regeneration causes large changes in bias 
upon the oscillator due to plate current changes through the 
relay and since the direction of bias change is that required 
to augment the trend of the amplifier plate current change, 





small changes in flag position initiate large changes in plate 
current. A study of Fig. 10 shows in curve “A” the effect of 
flag travel upon plate current in which regenerative bias is 
used, while curve “D” indicates the change in plate current 
with flag travel where the regenerative bias is removed and 
fixed bias is obtained by connecting bias resistor 7; to cath- 
ode. An interesting feature of the apparatus is that within 
limits the shape of these curves may be modified by prop- 
erly shaping the flag areas and by changing the geometry 
of the control inductors L. and Ly. The effect on the plate 
current distribution with flag travel will readily be noted 
from inspection of Fig. 10. By making use of a steep char- 
acteristic such as curve “A” with a relay having a small 
current operating differential and positioning such relay 
characteristic upon curve “A” (as at d;) there will be noted 
the extremely small flag motion required to change relay 
contact condition. In fact, oscillator relay mechanisms of 
this type have been made in which micrometric changes of 
flag position (of the order of 0.0001”) cause a change in 
plate current from cut-off to designed maximum. 


RELAY OPERATION 

The relay characteristic (operating current differential) 
should be chosen to permit operation to take place at ap- 
proximately midpoint upon the /Jp-flag-travel characteristic. 
This insures long service-life or accuracy-life of the mech- 
anism. Tube aging and reduced emission result in a reduc- 
tion in maximum plate current and in a small upward creep- 
age of minimum plate current. The effects are most notice- 
able in the “ouT” and “IN” flag positions. Furthermore, 
choosing mid-point operation allows functioning of relay on 
a relatively linear portion of the characteristic. (This type 
of operation is of greater significance where the oscillator 
mechanism is to be used for a positioning function as in 
some telemetering and servo systems.) 

Study of the apparatus will indicate that the change in 
plate current AJ, may be positive or negative with flag mo- 
tion depending upon the positioning of the plate capacitor 
Co (Fig. 6). 

By resonating the oscillator without flag in inductances L. 
Ly, a high plate current is obtained in amplifier plate cir- 
cuit. (See Figs. 6 and 7). Upon entry of flag into L. Ly the 
oscillator is deresonated and plate current through relay R 
drops. 

In some cases a reversal of this operation is desirable. 
This may be accomplished by adjusting capacitor C2 so that 
the oscillator is deresonated and plate current in the ampli- 
fier stage is positioned upon the lower edge of the resonant 
curve skirt (proper side) with flag removed from coils. 
Upon flag entry into coils, oscillator is resonated by induct- 
ance change and plate current through relay R rises. 

In the former case, relay current falls with flag motion 
into coils; while in the latter case relay current rises with 
flag motion into coils. 

The former method is the one commonly preferred where 
the apparatus is supplied for automatic-control function, 
since a failure of line supply leaves the contact system of 
relay R in open condition and thus leaves the controlled 
apparatus de-energized. The stability of circuits of this type 
is exceptionally good since they are to a great extent self- 
damping from the standpoint of spurious oscillations while 
they are to a certain extent self-compensating for line volt- 
age changes. As an example, consider an increase in line 
voltage to the transformer supplying voltages £1, E2 and 
E3. Normally, one would expect an increase in line voltage 
to increase the plate currents in the tube plate circuits. 
However, an increase in plate current in the first stage in- 
creases the negative bias on the amplifier stage with a re- 
sultant counteracting effect upon the tendency to an increase 
in plate current in this stage. The self-compensation in these 
circuits are usually of the order of 10% in plate current 
change for the usual line voltage extremes met with in in- 
dustry. With some sacrifice in sensitivity the compensation 
effect may be improved to approximately 6%. Where ex- 
tremely good regulation is required (of the order of 2%) a 
simple regulating system may be added to the circuit. (The 


Continued on Page 248 
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T’S one thing to design a superprecision product 
—but it’s a far tougher job to design it for 
speedy, low-cost mass production! 


Take one example—aircraft instruments. These 
complicated mechanisms have more precision than 
the finest watch ever dreamed of. Yet these super- 
precision instruments are rolling off the produc- 
tion lines at a rate that was seemingly impossible 
until Jack & Heintz engineers redesigned them for 
mass production. 














These men threw away the rule books. Working 
hand in hand with production specialists, they sim- 
plified design, figured out new methods of manu: 
facture and assembly—licked dozens of problems 
that had been production bottlenecks. When the 
finished, they had an ultra high precision p 
that could be turned out in the mass quan 
needed to keep up with the growing dema 
our global war. 


. The same engineering job has been dc 
dozens of other vital wartime assignments 


Jack & Heintz inc., Cleveland, Ohio. Manufacturers of aircraft engine starters, generators, gy’ 
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April 1945 


Future Developments in Instrumentation for 


All-Weather Aur-traffic Control* 


By GLEN A. GILBERT, Civil Aeronautics Administration 


0 far, only those developments have been discussed which 
are definitely known as to characteristics and are ex- 
pected to be accomplished within the immediate future. 
ce these developments will not provide a final solution to 
oblems of air-traffic control anticipated beyond the imme- 
late future, further steps must be taken if the flow of large 


}40_30 20 _ JQ 10) 20. 


harne lla ned 


) Fig. 1. Screen or dial of collision-warning device which would show a 
pPilot the positions of other aircraft when flying on instruments. 


mumbers of aircraft under all weather conditions is to be 


provided for with minimum restrictions due to traffic 
seonfiiction, 


The war has brought many electronic developments, some 


=f which are still secret. A number of these developments 
sconceivably can be used for air-traffic control purposes. 
SHowever, it is believed that the best approach to future 
Ftechnical developments for air-traffic control is not just to 


rely on adapting devices available after the war but to an- 


palyze the requirements of air-traffic control and guide de- 
)velopments to meet these requirements. 


COLLISION-WARNING INDICATOR 


_ A development considered essential in this respect is an 
instrument for installation in aircraft which will provide 
the pilot with the means for avoiding collision with other 
aircraft on his own responsibility and without dependence 


“Extract from “Developments in Air-traffic Control” pre- 
sented at National Air Transport Meeting of Institute of Aero- 
naufical Sciences, Washington, D. C., October 20, 1944. 


on ground directions. Such an instrument, which may be 
identified as a “collision-warning” device, can be visualized 
in its general form at this time. Ideally, this device would 
show a pilot the same view outside of his aircraft in heav- 
iest fog or restricted visibility as he sees on the most beau- 
tiful day. While such a device might be within the realm of 


toxeland 


0O¢ 


go change hold 


ACKNOWLEGE 


Fig. 2. Traffic-control indicator would automatically provide pilots with a 
constant, visual portrayal of traffic-control instructions. 


technical achievement, its weight and cost probably would 
render it unacceptable from an economic standpoint. Since 
economic justification is extremely important to civil avia- 
tion, the collision-warning instrument that will gain uni- 
versal application probably will be able to portray only 
minimum information necessary for a pilot to avoid colli- 
sion with other aircraft. 

As visualized, the collision-warning device of the future 
should be the size and weight of a present-day compact air- 
craft radio receiver, and the indicator referred to by the 
pilot should be about the size of an artificial horizon or per- 
haps slightly larger. The cost should be comparable to the 
cost of other equipment necessary today for instrument 
flight, since such a device ultimately would be a requirement 
for all aircraft engaged in instrument flight operations in 
the same manner as two-way radio equipment and a sensi- 
tive-type altimeter are requirements today. 

Basically, a collision-warning indicator should advise a 
pilot at all times of the relative separation between his air- 
craft and other aircraft within a predetermined radius. 
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be sure... KESTER 


consult 


‘ The flux has got to be right if the soldering job is to be 
right. Take delicate electrical connections for example. A 
flux that is a poor conductor must be used—a flux that is 
non-corrosive and that has no tendency to collect mois- 
ture, dust or other foreign matter. 


* Various types of seams, on the other hand, require differ- 
ent kinds of fluxes. Spot soldering others. Sweating opera- 
tions still others. 


You'll be freed of all flux doubt if you'll take this simple 
step: Consult Kester engineers. They’ll gladly place at your 
command their 46 years of practical experience and labora- 
tory research. They’ll tell you just which fluxes will best 
protect the solder-bonds in your products. No obligation, 
of course. 


> Naturally their recommendations can best be carried out 
if you specify Kester fluxes. because the Kester line is 
complete—all formulas are chemically and physically right 
for the jobs for which they are compounded —all properly 
dissolve oxides on metals so that solders can alloy with the 
metals in a way that prevents reoxidation. 


8 Why not check the flux formulas you are using, with - 


Kester? A letter will bring expert Kester assistance. 





‘* BUY WAR BONDS x _ 








KESTER SOLDER COMPANY 


4216 Wrightwood Avenue, Chicago 39, Il. 
: Eastern Plant: Newark, N. J. 
re tO Canadian Plant: Brantford, Ont. 
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Preferably, the indication of separation woul: shoy yJ 
vertical separation and lateral separation. It mi; it be e 
sary to compromise in the interests of econom and 4 
aircraft only in the front hemisphere of the Lircraft 
which the instrument is installed. A further c 
economy might dictate that the indicator show « 
separation between the aircraft in which the in-trumeyd 
located and other aircraft. Even with these « oncegg, 
from the ideal, the device would result in a collisin-wapy 
instrument that would be highly desirable and extrey 
valuable in expediting the movement of large mbers, 
aircraft during weather conditions requiring ‘nstrunp 
flight. 


CESSign 
Y Vertig 


POSITION REPORTER 


Another device for installation on board aircr ft, why 
would be highly desirable from an air-traffic control yg 
of view, would provide for the automatic reporting of 
craft position and altitude over selected locations. Such Ig. 
tions would be established at the proper intervals along gy 
ignated airways or other routes of heavy traffic to reg 
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$5 (or more*) for each shop kink or other time-saving 
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the passing of aircraft automatically, similar to the way 
that automobile traffic is counted on the highways. 

Signals from such a device in an aircraft would be re 
ceived on the ground at the selected locations, resulting 
transmission of the aircraft identification and altitude t 
each location. The equipment on the ground would add the 
time and the name of the location and would transmit the 
data by land lines to the appropriate air-traffic control cer 
ter, where the information would be recorded automatically 
before controlling personnel. 

A development of this nature would positively and acct 
rately record the movement of aircraft automatically, thus 
relieving the pilot of the burden of making the numerols 
two-way radio contacts required today and eliminating the 
possibilities of error inherent in the present system. 


TRAFFIC-CONTROL INDICATOR 


One further, device is visualized for installation ail- 
craft which would materially improve the control of ai: tral 
fic. This would be a traffic-control indicater that woul: por 
tray to the pilot at all times what he is supposed to do i: sofat 
as the control of air traffic is concerned. Such a device “ould 
probably use lights arranged in a manner to show c :tall 
basic traffic-control instructions similar to the syst: 1 o 
red-green-amber lights used in automobile traffic co trol. 
The complexity of such an indicator and the amount 
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_... In Kenyon’s High Altitude Chamber, Relief ...But no matter if your engineering problem’ is 
Valves—-a delicate and vital part for American large or small, simple or complex, Kenyon offers 
warplanes——are subjected to cold tests as severe you complete precision engineering service -from 
as 65 below. the basic design to the completed product 


lal whether in. war or in the years ahead 
... But Kenyon is far more than a testing labora- 


tory—it is’ an organization of skilled workmen 


and engineers who design, create, test and produce 
precision parts to meet a specific manufacturing 
need even if such a part has never been made before. 


... Your part may require an even more exacting IN STRU M E N T CO,, NC. 
test than do aviation Relief Valves. HUNTINGTON, L. ai N. ¥; 
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Real | INDUSTRIAL THERMOSTATS 
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77 Years of 
DEPENDABILITY 


The lasting accuracy, ruggedness and other 
distinctive features of Moeller Instruments 
are the result of the thoroughly precise 
and honest way they are engineered. 


MOELLER MERCURY THERMOMETERS 


Extreme Precision Grade: Solid glass etched stem, 
mercury thermometers (nitrogen filled) for determining tem-e 
peratures within a fractional part of a degree. 





Standard Thermometers: Provide laboratory accuracy 
combined with sturdiness. Made of highest grade glass and 
materials. Mercury filled, calibrated for total or partial 
immersion. Types with "Moeller Glass Red Reading Column" 
afford optimum ease in reading. 


Industrial Thermometers: High accuracy is easy to 
read under plant conditions because of "Moeller Glass Red 
Reading Column". Prevents eye-strain. V-shape case with 
glass front furnished in wide variety of forms such as: Straight 
Stem (see illustration above), Angle Form Types, Handle-Top 
Thermometers for use in food processing, galvanizing, etc., etc. 


Separable Sockets, Extension Necks, etc., etc., available. 
Thermometer Test Wells— machined from solid bar stock. 


DIAL and RECORDING 
THERMOMETERS 


Made to strictest standards of pre- 
cision, these mercury filled instru- 
ments are calibrated for ranges up 
to 1000°F. or equivalent. Square and 
round cases available. Metal and 
Phenolite cases. 


Write for canted 


MOELLER = SINCE 1867 — 
INSTRUMENT COMPANY 


{32nd STREET and 89th AVENUE 
RICHMOND HILL NEW YORK 
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formation indicated would depend primarily the ¢ 
taken by the collision-warning indicator. , 

Assume that the collision-warning indicator yoylq 
only the minimum data previously discussed—v -rtica) ¢ 
ration from other aircraft within perhaps 15  iiles inl 
front hemisphere. The traffic-control indicator would , 
have to show instructions indicating “PROCEF),” “py. 
“CLIMB,” and “DESCEND,” “LAND,” “TAXI,” and ° TAKE Op 
If such a device could be successfully develope:, jt Weal 
further simplify the problems of the pilot, and t!< lang, 
difficulties involved in international air naviga‘ion wo 
be practically eliminated insofar as air-traffic contro] jg ou! 
cerned. This device would be optional and probab'y could 
afforded only by the operators of large aircraft. 

To summarize future traffic-control requirements for x 
craft equipment: A collision-warning device mus: be dey 
oped which will be acceptable technically and economig i 
for installation in all aircraft operating in restricted y 
bility conditions; an automatic position reported and ou 
fic-control indicator are developments that are desirable by 
which would not necessarily be required in all aircraft. 


GROUND FACILITIES: SCANNING SCREEN 


Ground facilities of the future required to permit the gi 
and expeditious flow of a large volume of traffic will hej 
fluenced by the extent of the development of aircraft equi 
ment for traffic-control purposes. If automatic aircraft nog 
tion reporting and traffic-control indicators are in use, th 
corresponding ground facilities must be provided. 

However, there is one ground facility that appears high} 
essential to an efficient air-traffic control system of the fy 
ture that does not necessarily involve related equipment jy 
aircraft. This facility might be termed a “scanning scree" 
and would be developed for installation in airport traf, 
control towers. To be effective, the scanning screen shoul 
show the positions of aircraft within a radius of perhap 
25 miles of the control tower and means should be provided 
to permit identification of the aircraft by control-tower pe- 
sonnel. While two screens could be used to show separately 
horizontal and vertical cross sections of the airspace, it 
would be highly desirable if three-dimensional presentation 
could be combined on one screen. 


PROCEDURES 


No major developments in air-traffic control procedures 
are anticipated in the future until new devices along th 
lines just described become a reality. With all aircraft e- 
gaged in instrument flight equipped with collision-warning 
indicators and with airport traffic control towers provide 
with scanning screens, definite improvement and simplif- 
cation in air-traffic control procedures will be possible. 

With such devices in use, the emphasis of air-traffic con- 
trol will be shifted from the prevention of collisions between 
individual aircraft to the regulation of the flow of air trai- 
fic in the interest of insuring the movement of aircraft with 
minimum delay due to traffic congestion. As a result of 
these developments, it should be possible to attain the sam 
rate of traffic flow at all times, regardless of weather. 

In other words, it is visualized that the air-traffic contrd 
system would, in a sense, be comparable to the present-da) 
automobile traffic control system, where automobiles move it 
groups, each driver avoiding collision with other automo 
biles on his own responsibility and the groups being regt- 
lated so as to permit maximum flow of traffic along the var'- 
ous arteries. It is only through such delegation to the ind- 
vidual pilot of responsibility for the avoidance of co!|isions 
that a solution to future air-traffic control problems can 
visualized. 











Aircraft Communication System Teste! 
Developed by Young Quartett: 


BALTIMORE.—To four young tool engineers the 
electrical group at The Glenn L. Martix Co. goes credll 
for devising a new tester for communications syst« 5 
Martin electric turrets. Already installed at severa 1|0cé 
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No one told him to go fly a kite 


optical problems we cre solving for the Army and Navy 


en Franklin’s famous experiment with a kite and a 
ey started great electrical developments. Later came 
he science of electronics which is now helping so sub- 


tantially in this war. 


n electronic optics we have been busy “flying our own 
ites.” Many experiments and much development work 
n this field have placed our compact group of precision 
lens technicians in a position to be most helpful to 
nanufacturers who are planning to make electronic 


products after the war. 


Our entire production is for war now. But many of the 


have a direct application to postwar production in tele- 


vision and other electronic fields. 


You will find us interested and ready to cooperate on 
postwar product planning. We have always worked for 


other manufacturers and make only optical components. 


Our plant is equipped with the most modern machin- 
ery. We are geared to give you production with preci- 
sion, quality with economy and original ideas based 


on sound scientific principles. 


for precision OPTICS come to 
AMERICAN LENS COMPANY, INC. 


45 Lispenard Street, New York 13, N.Y. 
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Quickly and Easily Cleaned 
Without Disconnecting 


HIS U-Type Clean-Out Mano- 

meter is for checking gas and 
air pressures from a few ounces 
up to several pounds. Suitable 
for either portable service or per- 
manent installation. 


The head is quickly removed — 
with a few turns of the wing nut 
— permitting quick cleaning of 
tube, with brush furnished. This 
feature also adds to its port- 
ability. It also allows convenient 
changing of the indicating fluid 
(oil, water or mercury). 

This Clean-Out Manometer is 
available in standard ranges 
from 6” to 50”. One of many in- 


struments made by us throughout 
the past34 years. Ask for Bulletin 1. 


THE MERIAM INSTRUMENT CO. 


10958 Madison Avenue ~« Cleveland 2, Ohio 
In Canada: Peacock Bros., Ltd., Montreal 


ERIAM * 
MRAM 
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ESTABLISHED 1911 


Fie AT LTA IT 


Circuit tester designed by tool engineers. 


tions in the company’s plants, the new device—an unbil. 
anced electronic bridge circuit—has resulted in a saving 
of 60 percent of the time originally used for this testing 
work. The members of the engineering quartette are Georg 
Andrews, Leo Douville, Harold Horner and Herman 
Roemer. 

Most difficult of the problems they faced was to evolve 
a device which would remain consistent while testing cir- 
cuits. This was necessary in order to permit acceptance 
only of parts which met manufacturing specifications. Als 
the wiring problem, owing to leakage in the tester, wasa 
complicated one. 

The new circuit tester meets such exacting requirements 























View from rear of circuit tester with door open, showing some 
the components. 
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IBROTESTS 


bsulation Resistance Testers 
¢ longer life — insure greater accuracy! 





BROTEST 

ynchronous Vibrators 
The vibrators used in VIBROTEST 
are dependable for top performance 
under any and all conditions. Long- 
est service. 


NIBROTEST 
elf-Contained Power Source 


Two highest quality No. 6 dry cells 
mounted in series in base. Replace- 
ments obtainable at low cost wher- 
ever dry cells are supplied. 


VIBROTESTS 
for every service 


36 Models to 
choose from, for 
every insulating 
resistance prob- 
lem in power 
fields, industry, 
marine services, 
’ laboratories. 

Several combi- 
nations AC and 
DC voltage 

ranges. 

Model 201 

eneral Dufy VIBROTEST 

Range 0-200 megohms at 500 volts poten- 

tial, 0-2000 ohms. 150-300-600 volts, AC 

lor DC. 

No tiresome cranking. No leveling. Easily 

tread scale shows ohms and megohms. 

Compact, portable, versatile, handsomely 

and ruggedly encased. Long-lived, trouble- 

free, thoroughly dependable. 


Send for fully illustrated descriptive bul- 
letins. Ask about new Model 238, cali- 
brated 0-20,000 megohms direct reading. 


Engineering Representatives In ali Principal Cities. 
ASSOCIATED —@® 
Ditasoaiay 


alm coraoctrtatle 


233 So. Green St., Chicago 7, Il. 


Gets Pump by Air Express: Dealer 
paves Money, Cows get Water 


Ky, 


) 


| 





WATER PUMP on Wisconsin dairy farm breaks down. The owner gives his local dealer 
a hurry-up call. Dealer promises quick delivery even though pump must come from 
Cleveland. (He has it in the morning by specifying Air Express.) 


Tae 





DEALER ABSORBS Air Express charges but, 
even so, he figures a saving of money — be- 
cause the pump is a high-priced, slow-turn 
unit that he cannot afford to stock. (With 
Air Express the nation’s inventory is within 
hours of your business.) 


ow mt Bet 


THOUSANDS of businessmen find this fastest 
delivery a real economy —a real money- 
maker — when a customer wants something 
not in stock. (Yes, with Air Express, you 
give high-speed service on high-priced 
items without cost of stocking.) 


Specify Air Express —Low Cost for High Speed 


25 lbs., for instance, travels more than 500 miles for $4.38, more than 1,000 miles for 
$8.75, more than 2,000 miles for $17.50, at a speed of three miles a minute — with cost 
including special pick-up and delivery in all U. S. cities and principal towns. Same- 
day delivery between many airport towns and cities. Direct service to scores of for- 
eign countries, Rapid air-rail service to 23,000 off-airline points in the United States. 


GETS THERE FIRST 





Write Today for “Quizzical Quizz’, a book- 
let packed with facts that will help you 


m solve many ashipping problem. Railway 


Express Agency, Air Express Division, 
230 Park Avenue, New York 17. Or ask 
for it at any Airline or Express office. 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 


Representing the AIRLINES of the United States 
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£ lectrical 
& Applications 








Chace Alloy No. 772 provides a unique 
combination of properties useful to elec- 
trical equipment, control and instrument 
manufacturers. 


Its electrical resistivity is about 60 % higher 
than most resistance alloys in common use 
. «+ 1050 ohms per circular mil foot. 


Its thermal conductivity is less than 50% 
that of steel... only about 2 Z that of copper. 


Its temperature coefficient of expansion is 
twice as great as ordinary steel . . . much 
higher than that of any other strong alloy. 


Neither its resistivity value nor its expan- 
sion rate is affected by thermal treatment 
...or by cooling to —100° F. 


Chace Alloy No. 772 is non-magnetic. 


This new engineering material is especially 
adapted to low temperature resistor appli- 
cations, rheostats, auxilary heater for cir- 
cuit breakers, and other electrically heated 
expansion elements . . . Available now in 
sheets, strips, and rods. 


**Bulletin No. A-942’’, giving detailed information 
regarding Chace Manganese Alloy No. 772, sent 
on request. 


* wag AGEco 


Thermostatic Bimetals and so ial Alloys 
1609 BEARD AVE «+ DETROIT 9, MICH. 


"lee has a ht ee . . 
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as the insulation test of 100 megohms at 600  olts toll 
the leakage, an unbalance is set up when circu Pm 
lated at less than 100 megohms and causes a relay 
ate, automatically lighting an indicator signa) 
has to be released before tests can continue on ot!.c 

Continuity of circuits is checked by passing a») 
ly three amperes through each circuit and me 
voltage drop. An open circuit is indicated by unbalan¢, 
the bridge and causing the red light to glow. A: accentale 
circuit is indicated on a calibrated instrument. ie 


ELECTRIC GAGING METHODS 
Continued from Page 227 

in internal-combustion motor study, where it used jy 
conjunction with the ondographic recorder, and in stujjs 
of soil pressure.3%4,305 . 
Some mention must be made of the methods of magne, 
analysis used in identification and classification of met, 
as contrasted to those previously mentioned, which were i 
tended to detect defects or injuries. These methods—p, 
weil established and in wide use—employ memelly magnei 












of the material, its hysteresis loss, or both. A sim le cirea 
illustrating the general method is given as Fig. 132. ty 
indicating instrument employed here must be adjustable x 
to phase: it indicates permeability by its deflection, ay 
hysteresis by the phase shift produced. One position 
the double-throw switch is used to adjust the instrumen 





































© - 
the other to use in making measurements. The met! 
used for identifying different kinds of material, 
detecting local differences as well.396,307 

Another application of magnetic methods is in the meas 
urement of thickness of coatings—magnetic coatings 
non-magnetic material, non-magnetic coatings on magnet 
base material, or coatings having different magnetic p 
erties on known magnetic base materials.398,309,310 The 
fundamental principle is that of the attraction of a sma 
permanent magnet for the specimen; a non-magnetic coat: 
ing on a magnetic base material reduces the attractive f 
by an amount dependent on the thickness of the coating. It 
is ordinarily necessary to calibrate the device experiment: 
ally for each type of specimen. In the drawing, Fig. 1' 
the mode of operation is indicated; this sketch shows 
spring-type scale used to provide the force to pull the mag 
net away from the specimen, but beam-type or torsi 
ances can also be used. 

Another (and academically very interesting) met 
for the determination of the thickness of thin films i 
that of electrolytic dissolution. Based upon the principl 
of the copper voltameter, the method measures the thickness 
of the film in terms of the quantity of electricity requir 





(304) K. J. DeJuhasz. The Engine Indicator: Its Des 
Theory. Instruments, Vol. 6, 1933, pages 47-52. 

(305) A. T. Goldbeck. The Distribution of Pressure 
Earth Fills. Proceedings American Society for Testing M: 
Vol. 17, 1917, pages 640-654. 

(306) C. W. Burrows. Some Applications of Magnetic A 
to the Study of Steel Products, Proceedings American Soc 
Testing Materials, Vol. 17, 1917, pages 88-104. 

(307) T. Spooner. Magnetic Analysis of High-Speed 
Proceedings American Society for Testing Materials, Vol. 2 
pages 116-147. 

(308) Abner Brenner. Magnetic Method of Measuri! 
Thickness of Nickel Coatings on Non-Magnetic Materials. 
of Standards Journal of Research, Vol. 18, 1937, pages 565- 

(309) Abner Brenner. Magnetic Method for Measuring 
ness of Non-Magnetic Coatings on Iron and Steel. Bu 
Standards Journal of Research, Vol. 20, 1938, 357-368. 

(310) W. E. Hoare and B. Chalmers, Estimation of the 
ness of Tin Coatings on Steel by a Magnetic Method. Jou 
Scientific Instruments (London), Vol. 14, 1937, pages 24§ 
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© SINCE 1885 © 


’ Illustration shows our 
TT Ti VACUUM CHAMBER 


available for immediate shipment. 





method js 
ae | Free test space—24” high x 24” wide 
he meas | x 36” deep. 
ale | Full glass door. 
10 Rate of climb—2000’ per minute to 50,000’. 
2 ml | Rate of dive-—50,000' per. minute. 
Ve force Im | Maximum vacuum conditions—1’’ mercury 
ating. ie absolute. 
shegps — | 10 Post Terminal pad standard. 
gn ‘'t | Y2 HP, 110 volt, 60 cycle, single phase motor. 
oe | . 
method [i We also manufacture a complete line of stand- 
re ard HIGH AND LOW TEMPERATURE cham- 
ickness bers, as weli as HUMIDITY Testing Chambers. 
red 


WRITE FOR BULLETIN I 


BOWSER, INC. 





| Mobile Refrigeration Division Not only has Bowser’s war production earned  qice 
2 the Army-Navy E...Bowser equipment has q 
420 Lexington Avenue, New York 17, N. Y. helped earn it for scores of other companies. 
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Cc. M. H. 
Stainless Steel BELLOWS 


Are 


Standard Production Items | 


C. M. H. Stainless Steel BELLOWS are standard 
production products, hence, shipping delays are 
minimized. All the advantages of Stainless Steel 
have been utilized in the art and craftsmanship of 
C. M. H. BELLOWS. They are the solution to both 
difficult and tight requirements. 


C. M. H. Stainless Steel BELLOWS are cor- 
rosion resistant and operate efficiently at either 
high or low temperatures. They have the qualities 
required for handling high pressures—which may 
be further increased by multiple ply construction, 
where needed. And the uni-metal assemblies and 
ferrous fittings attached by circular seam welding, 
assure non-corrosion of the assembled parts. 


C. M. H. engineers and production will help you 
solve your immediate bellows problems—where 
they are to be required for valve stem housing on 
vacuum equipment, thermostats, pressure controls, 
valves, recording instruments, hydraulic mech- 
anisms, rotating shaft seals, or other purposes. 
Write for complete information today. 





Ask for Chicago Metal Hose Engineering 

Take-off Form SSB2 on which to submit 

your bellows requirements. It will save 

you time— assure more accurate, ex- 
peditious handling. 

























to remove it by electrolysis. The method has } 
| measure the thickness of plated coatings?1!1 
tremely thin films of metallic oxides.312 
| The measurement and analysis of thin surfa: 
| also been successfully accomplished with the « 
| fraction camera,*13 but this device, with its 
| the x-ray diffraction camera, is a far more pro: iis; 
| useful device for the study of surface treatme: 
| ditions, and in the absolute measurement < 
| stresses.314 The techniques used are highly specialize, 
| somewhat difficult of application—they justify th 


| tion of a book devoted specifically to them. The ray dit. 
| fraction method is virtually the only means now availa, 
| for the absolute measurement of internal stresses; it poy 


| trates into the crystal structure of the metal in 
not achieved by any other method. Much work of this 
| has been recently instituted, and much progress is beiy 
| reported.415 There is also reason to hope that so 
| thermoelastic and magnetic methods may respond t 
| line and intercrystalline phenomena and thus be 
| the direct measurement of stress.316 
Recently another group of methods, purely electronic) 
| nature, have been applied to the measurement of mechanig) 
| magnitudes, and while still new and not thoroughly «& 
veloped show signs of great promise. These methods ey, 
| ploy electron tubes designed for control by external phe 


| nomena. The simplest of these are the movable-celectro¢ 


) crystal 
iseful jy 






tubes, in which the positive electrode is attached to a stif 
member which enters the envelope through a flexible diz 
phragm. Movement of this member produces a change in 
the position of the electrode within the tube, and ther. 
fore the effective resistance between electrodes. Either the 
distance between the electrodes, or their effective area, ca 
be changed. 

If the current through a high-vacuum tube is allowed tp 
| flow until it is limited only by the space charge, its valu 
| will depend upon the dimensions of the tube and the po 
| tential applied, in this manner: 

; I = 2.3385 X 10-* V3/2 A/X?2 

where I represents the electron current, A the effective 
area of the electrodes, V the applied potential, and X the 
separation of the electrodes. The current therefore varies 
inversely as the square of the separation, and directly a: 
| the area of the electrodes. 

| If an electrode assembly like that of Fig. 134A is used, 
| with the two anodes connected together mechanically ani 
| so arranged that movement decreases the distance between 
| one anode and the common cathode, while at the same time 


i= —, Awnooes —, — 
oe | 
oe ! 
? Fig 134 B 
| decreasing the distance between the cathode and the other 
| anode, a push-pull element is produced, which can be placed 
| in a Wheatstone bridge circuit as two adjacent arms, and 
| which will therefore be relatively insensitive to changes i 
| operating characteristics.317 
| If an electrode assembly like that indicated in Fig. 134B 
| is used, movement of the anode in the direction indicated 




















(311) G. G. Grower. Electrolytic Determination of Tin on Tinned 
| Copper Wire. Proceedings American Society for Testing Materials, 
Vol. 17, 1917, pages 130-152. 
(312) J. Miley and U. R. Evans. Electrical Measurement of 
| Oxide Films. Iron and Steel Institute Special Report, No, 21, 1933 
| pages 243-248. 
(313) Anon. Ford Electronic Camera for Surface An 8 
Automotive and Aviation Industries, Vol. 91, Sept. 1, 1944, pare 35. 
(314) G. Induni. Die Verwendung von Kaltkathodenstrahlosz 
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AGO METAL HOSE Corporation 


& mavwoop, wunois 


Plants: Maywood and Elgin, Iti, 


| ographen. Schweizer Archiv, Vol. 8, Feb. 1942, pages 35-4 
| (315) H. R. Isenberger. Bibliography of Stress Analysis bY 
| Means of X-ray Back-refiection Method. Welding Journal, Voi. 23, 
Nov. 1944, pages 571s-572s. 
(316) T. W. Wlodek. Possibility of Exploiting Magnetic Phe 
nomena in Testing of Steel. Canadian Institute of Minin; 
| Metallurgy, Vol. 47, Jan. 1944, pages 5-15. 
(317) Ross Gunn. A Convenient Electrical Micrometer an’ !t 
| Use in Mechanical Measurement. Journal of Applied Mech 
| Vol. 7, 1940, pages A49-A52. 











> It pen 
| Manne 


“SB CQ “WE WAN'STA KNOW 


SSS QRNIRR,, WHY THEY CALL THIS 
a ESN THA’ PACIFIC 


ighly de ; 

hods ae. ty Mn ae HEAYTER” 
“€ lectrode : F Se Pe 

to a stiff ‘ 

‘ible dix 

h inge in 

1d there. 

ither the 

area, can 





lowed to 
its value 
the po 


effective 
d X the 
e varies 
ectly as 


is used, 
illy and 
between 
me time 


e other 
, placed 


ns, and 


134B 
dicated 
Tinned 
aterials, 


ent of 
938, 


Fine instruments produced in volume with precision first... - 


ilysis. 


ELECT RIC AL —_ MENT C0. 


BLUFFTON, OHIO 


April 1945—Instruments—Page 247 


























FAST 
CASED BY-PASS CAPACITORS for 
High Quality Electronic Devices 


Illustrated are a few Fast Capacitors (Oil 
impregnated and filled; Hermetically 
sealed) of the “Bath-Tub” type—rated at 
400, 600 or 1000 Volts D.C.—which in- 
clude capacities .05 MFD; .1 MFD; .25 
MFD; .5 MFD; 1.0 MFD; and 2.0 MFD 
—single, dual or triple units—wax or oil 
filled (wax type may be supplied non- 
hermetically sealed if so desired)—in steel 
or brass containers—to meet Signal Corps, 
Navy or American War Standard Specifi- 
cations. May be had in Top, Bottom, Side 
or End “rivet type” terminals. Standard 
Capacity tolerance is +20% —10%; other 
tolerances may be had if required. 


For further data on this or other types 
please feel free to write us—we shall be 
happy to serve you. 


When you think of Capacitors, think Fast 


Capacitors for Electronic Instruments, Electron Micro- 
scopes, Laboratory Standards, Motion Picture Cameras 
and Projectors, Oscillograpbs, Oscilloscopes, Pressure 
Controls, Regulators, Relays, Scientific Instruments, 
Sound Recorders, Special Purpose Meters, Spectro- 
graphs, Spectropbotometers, Temperature Controls, 
Timers, X-Ray Apparatus and many other Devices. 




































coun EFisr&@, 


Capacitor Specialists for a Quarter-Century 
3105 North Crawford Avenue, Chicago 41 
Canadian Representatives: 

Beaupre Engineering Works Reg’d. 

2101 Bennett Ave., Montreal, for Power Factor Correction 
J. R. Longstaffe, Ltd., 11 King St., W., Toronto 1, for 
Special Applications 
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by the arrow will change the effective area, a 
if the applied plate potential is maintained c¢ 
current flowing will be limited by the space ; 
its magnitude will vary linearly with the movement.313 

Both forms of the movable-electrode tube have 
to be robust and sensitive, and can be made t 
moderate amounts of vibration without damag 

Another form of electron tube designed for contro by 
external phenomena is the deflection-beam catho Tay te 
which contains, instead of a fluorescent screen, two ,,, 
more) electrodes upon which the beam impinges. It th, 
fore is a relay, with the electron beam acting as the », 


Cy. 


rent-conducting element. The beam may be deflected \, 


€€N foun 
Withstay 


as Der.ec tine 
Evectron Gun, Wd Macner TarGers, 


———————————— 




















electrostatic, electromagnetic or even purely magne 
means as shown in Fig. 135; and the tube is especii 
suited to installation in an amplifier circuit which can pp. 
vide an output current varying with the beam positic, 
319,320 The amount of current carried by the electron begy 
varies with the area of the beam intercepted by the targg 
so that the variation in beam current with beam positio: 
is continuous; the beam current is only a few microampers, 
however. 

A somewhat similar tube has been used for multi-circyi 
switching purposes at high speed, and eliminates dif. 
culties with contacts and inertia of moving parts. 





(318) E. D. McArthur. Movable-Anode Tubes. Electronics, | 
10, March 1937, pages 16-17. 

(319) H. Ziebolz. U. S. Patent No. 2,314,302. Mar. 16, 194: 

(320) Paul Glass. Deflection Beam Tube. Electronic Industrie 
Vol. 3, August 1944, pages 90, 93, 202, 204, 206. 





ELECTRONIC MECHANISMS 
Continued from Page 238 


effect of a regulator on plate current change with line volt. 
age will be discussed later. See Fig. 18.) 

Fig. 11, a simplified drawing of an industrial form, shows 
the measuring instrument carrying upon its pointer the cor- 
trol flag. The “control coils” (the inductors L, and Ly of 
Figs. 5 and 6) are mounted upon a setting arm whereb; 
relay operation can be made to occur at any desired point 
on the scale. A pointer stop mounted on this setting arm 
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HIS new Telechron EXPLOSION- 
PROOF motor is already perform- 
ng smoothly and safely in war 
plants under conditions highly 
onducive to explosion ... in 
e production of chemicals, syn- 
thetic rubber, high octane gas- 
cline and ammunition. In 
‘exhaustive tests, with internal and 
external firing, it has never failed. 


* 
























































It has been developed by Tele- 
chron primarily for timing of 
automatic switching and controls 
in industrial processes where 
atmospheres contain ethyl vapor, 
gasoline, petroleum, naphtha, 
alcohols, acetone, or natural gas. 
Its safety factors offer profitable 
protection to paint, varnish, and 
lacquer plants, or to any industry 













or mining operation where there 
is danger of explosion. 

The new Telechron EXPLOSION- 
PROOF motor is approved by the 
Underwriters’ Laboratories under 
their label service for use in Class 
1, Groups C and D hazardous loca- 
tions. Various shaft speeds, volt- 
ages, frequencies, and designs for 
many industrial applications. 


|* For more information concerning the new EXPLOSION- 
i PROOF Telechron motor, and how you can use it for greater 
| Safety in your plant installations . .. or details on our many 
4 | other synchronous self-starting motors for instrumentation 
vrite to Motor Advisory Service, Dept. A. Our 25 


| Yeors experience is at your service. 





Telechron 


REG. U.S. PAT. OFF 
WARREN TELECHRON COMPANY, ASHLAND, MASS. 


MAKERS OF TELECHRON ELECTRIC CLOCKS 
AND SYNCHRONOUS ELECTRIC MOTORS 
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Fig. 13 






prevents the pointer from passing beyond the setting zone 
this is to prevent the flag from passing completely out of the 


field of the control coils and thus destroying the norm! 
function of the control mechanism. Suitable flexible leaj 


HERE IS THE DIFFERENCE BETWEEN connect the movable control coils to the oscillator unit inside 


* the case of the automatic-control instrument, Fig. 12 shows 

B 7 i ay 0 p F " 0 T S the Fig. 11 components adapted to a pyrometric control sp. 
tem in which the electrical measuring instrument is a mill- 

voltmeter energized from a thermocouple in the controlled 

furnace. The heating elements are under command of the 

A @ D 0 R D | & AR Y P | | 0 T S relay contacts, the off-on operation being obvious from the 
illustration. The physical appearance of industrial compo 


nents is brought out in the annotated photographic illustra. 
Only PERMOPIVOTS are tipped with Permometal . . . a special tion, Fig. 13. 


alloy of precious metals produced by Permo Incorporated. 


[oy WEAR RESISTANT... The Permometal tip 
gives precision instruments longer life and greater ELECTRIC MOTORS 


accuracy under actual operating conditions. 


NON-CORROSIVE... Permopivots cannot rust 


or corrode. 






























Continued from Page 219 


ing to some arbitrary system of classification, such as phy- 
sical size, historical development, or by any other associa- 


NON-ABRASIVE . ... The satin-smooth tip elimi- tion of ideas that furnishes a flight of stairs up which the 
nates abrading particles of wear. imagination can step from one motor type to another. Now | 
suppose that on the other side of this chart we have a some 
[yy NON-MAGNETIC... K-mone! shank material what similar classification of instruments, let us say start 3 


available. ing from some of the most important, and therefore some 
of the oldest, types, on down through commercially less im- 
portant instruments to highly specialized scientific appara- 
tus and on into the realm of equipment lying within the 
limits of process contro] apparatus. 


The two unretouched photos reproduced below show why Permo- 
pivots keep precision instruments accurate longer. 





Now, supposing that we have this chart with motors 
classified on one side and instruments and contro] appara- 
tus classified on the other side, it becomes apparent a!most 
at once that practically any motor can be connected by lines 
on the chart to almost every piece of apparatus. Conversely, 
almost every classification of apparatus could be connected 
by lines indicating its dependence in some form or at vari- 
ous times on almost every type of motor. 


Ordinary pivot after test Permopivot after test | Faced with such a complex picture, we bave chosen t 

avoid any attempt to completely interrelate the field 0 
motors and motive power devices on the on hand, and the 
field of instruments and control apparatus on the other 


PERMO INCORP ORATED hand. Rather, we present in each individual classific:.tion 


MANUFACTURING METALLURGISTS practically the complete range of apparatus involved, there 


























6423 RAVENSWOOD AVE. being of necessity many individual gaps between the ex- 
CHICAGO 26, ILLINOIS tremes—between the top and bottom of each classification 
*T. M. Reg. U. S. Pat. Off. list. The field between these two lists is a field of imasina- 


tion, to be filled in and related by the special interests of 


WRITE TODAY FOR DESCRIPTIVE FOLDER (iiamemubammal 


We believe, nevertheless, that the picture as presented 
will simulate constructive thinking as to the mutual needs 


NO OBLIGATION 
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Here is a compact hydraulic unit ready to be coupled to 
ony air-operated control system which requires additional! 
Power. By this simple addition any air system is provided 
with a greatly increased range, capable of handling... 


motors 
Ppara- 
almost 














she erratic or shock loads see heavy loads +. excessive 
ected strokes .. . or conditions demanding instantaneous power 
4 mr plus self-locking action. 
Bulletin No. 120 describes fully the function of Askania’s 















New Hydraulic Power Unit... write for your copy today —__ 
. no obligation. fa 





POWER UNIT : SS © 


otf ASKANIA REGULATOR r7-y 


BenweRat 2 t Ct $408 EGutrwm.& BR YT COR FOC A FEO a SETI tA Se 


ote 1605 S$. MICHIGAN AVENUE, CHICAGO 16, ILLINOIS 
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SPARE PARTS BOXES 


24 stock sizes. As per specification 42 B 9 (Int) for 
use, Electrical and Mechanical. Navy 
Tealaatsxe tte hics Delivery. Write for price list 


COLE STEEL EQUIPMENT CO. 
349 BROADWAY, NEW YORK 13, N. Y 


FACTORY: BROOKLYN, N. Y 
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of the apparatus manufacturers on the one hand ang 4, 
problems of design, production and supply of the many, 
turers on the other hand. 7 


MOTOR CLASSIFICATION GROUP: 
1. Hysteresis Type Synchronous Motors 

In the Warren Telechron design, these motors : 
in certain general respects to the small shaded-po'e moto, 
so often employed for driving low-priced fans, in that ther 
have usually a rectangular core structure with a form 
wound coil placed on one leg, while the rotor Upies g 
space in the opposite leg. This design in its simplest fom 
provides a two-pole field structure. Shading coils are Dr 
vided, which furnish the necessary rotating field flux, Sma) 


Ald] 
light steel members constitute the rotor and are so desig; 


as to operate synchronously with the alternating currey 
Because of its bipolar construction, the rotor operates 
3600 r.p.m., so that for operating Speeds of 1 r.p.m. outpy 
on the end of the gear reducer shaft a nest of spur gear 
in a 3600-to-1 ratio is used. Lower gear ratios provid 
higher output speeds. The complete motor and gear traj 
are contained in a sealed assembly provided with a sup 
of oil and means for conducting this oil to all the moving 
parts in the assembly. These motors are rated in watts input 
and torque output. The largest size made requires 12 watts 
input with 2 inch-pounds torque at 1 r.p.m. output. Theg 
motors are available for one direction of rotation only, in re. 
versible types, and several designs have been provided with 
totally-enclosed explosion-proof cast bronze cases. Some of 
the types are re-oilable. The motors are made in three types 
for light duty, medium duty and heavy duty. 

In addition to their line of motors, Warren Telechrop 
Co. also manufacture for sale separately the small gear 
reducer units which they regularly use with their motors, 
They also manufacture time control systems and electric 
clocks. 

The Haydon Mfg. Co. manufacture a small timing motor, 
also described as a_ shaded-pole hysteresis synchronous 
motor. It differs fundamentally from the Telechron motor 
in that the field structure is not bipolar but multipolar. This 
is accomplished by use of a small form-wound coil placed 
in a magnetic cup-shaped structure arranged so that th 
upper edge of the “cup” ends in a series of fingers forming 
magnetic poles. The shading coil consists of a ring punched 
out so as to encompass every other pole. By this means, 
together with a hardened steel ring which is magnetized 
and supported on a light aluminum spider as the roto 
member, they obtain synchronous operation at the low speed 
of 450 r.p.m. Thus for 1 r.p.m, output a 450-to-1 spur gea! 
train is used. The entire motor is in a sealed case, provided 
with a supply of lubricant which is fed to all the gear shafts 
and to the principal motor shaft by special means providing 
long life. 

The motors are rated from 2 to 4 watts and are obtainable 
in reversible types and a variety of output speeds. Explo- 
sion-proof types are also available. 

Several interesting developments have been added 
these Haydon motors. These include magnetic clutching and 
declutching of the rotor pinion gear with its gear train, 












Similar 





The: 
combined with an overriding clutch on the output gear . 
shaft. Such units are especially applicable to time-delay & 
relays used for preheating vacuum tubes before applying B des 
plate voltage. In this capacity they are used to operate & .. 
small switches at a predetermined interval of time after the "a 
current is applied. At the limit of the motor’s travel, when . 
the switch to the plate circuit is closed, the motor remains red 
stalled in this position. With any interruption of the cur as 
rent, the rotor, which is held in its normal operating Di 


tion by reason of the attraction of the magnetic fie 
released and a counterbalanced arm which exactly balances 
the rotor weight and is equipped with a small spring, 
presses on the end of the pinion gear and thrusts it out of 
engagement with its gear train. The purpose of the counter 
balanced arm is to permit operation of this declutching de 
vice no matter what position the motor is in. 

As soon as the rotor has been declutched, a spring 0! 


Engineers 
“= wm |e EFFICIENCY 
© similay = — i zi ; ANALYSIS 











© Moto ’ ‘ , 
That t \ & } Hi 
a oe SERIES 3000 
orm oes a 
st fom . | TEST 
© Are pry. | : a 
a =; SET 
Signe 
Current : 
ates a 
1. Output COMBU STION SET 
Ll Pear. i 
a _ For accurate, quick combus- 
ar brads tion analysis. Combines single 
a suppl i= SIZE OF CASE unit gas analyzer with a dia- 
e moving 7%"x5"x15" HIGH phragm type draft gage and 
tts input WEIGHT 9 LSS. flue gas thermometer. Com- 
12 watts ) pletely enclosed in steel case 
It. These with leather handle, weight 
ly, in re. 9 Ibs. Of particular benefit to service and 
rts With heating engineers and installers of oil and 
Some of gas burners, stokers, furances, and boilers. 
ree types are f ‘a 
©e tyes Full details in Bulletin 43-362.’ 
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electric ’ e 
scewor BNR COMBUSTION ao 
_ INSTRUMENTS MICHIGAN CITY, INDIANA, U.S.A P i. ye & 
hronon aragon Be @e | 
1 motor ig Oe 
ar. This ‘ , 
placed anouncing J TIME — 

; pprox. size 
hat the ; of 800 Series, 
; 434° ’ 
orming ¢ 215" — 
unched < a 174" deep 
er ; DELAY RELAYS 
netjzed ' “ 
> rotor :3 
7 speed aa FIXTURES NOTHING is more vital to the war production program 
ir gear . 3 ses Pad than electrical equipment. Guard it with Paragon auto- 


‘ovided matically reset, synchronous motor operated time delay 
shafts 
viding 


relays, which: 

1. Protect rectifiers and tube filaments from applica- 
inable Sie : a tion of plate current before filaments are preheated. 
Explo- - Stree, BS Enon 2, Control the various steps of motor acceleration. 

3. Delay the closure of elevator control circuits. 
. Stagger the closure of multiple circuit systems so 
that full load will not be applied at start. 
Accuracy of the time cycle and operation of the timer not 


pThese new high production precision fixtures open up new vistas 
affected by changes in ambient temperature or vibration. 


in the field of second operation work. Their accuracy will meet the 
|most rigid requirements; their fast action leaves nothing to be Designed for panelboard mounting or may be mounted to 


s desired; their compactness does not waste a fractional inch. They standard handy box or single gang switch box. 

pil hold « 1” bar so firmly that a strong man cannot turn it with Built by an organization of engineers and skilled crafts- 
|? !2" pipe wrench, yet in conjunction with a suitable pressure men specializing on electrical equipment since 1905. Write 
p reducer they will gently handle the most delicate of precision parts for a bulletin on 800 Series Time Delay Relays. 


| *s low as 1/16” in diameter. Automatic ejection of finished work. 
hie Sa ta Sa Ai Phair Cans PARAGON ELECTRIC COMPANY 
726 OLD COLONY BUILDING 
MEAD CHICAGO 5, ILL. 


SPECIALTIES 
COMPANY 


4114 NORTH KNOX AVENUE 
Dept. JA-445 © CHICAGO 4), Ill. 
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ALUMINIZED 


MIRROR 


AND REFLECTORS 


EXCEPTIONAL REFLECTIVITY 
e 
PERMANENT CHARACTERISTICS 
* 
FRONT OR REAR SURFACE 
& 
OPAQUE OR SEMI-TRANSPARENT 
od 


CLOSE TOLERANCES OBSERVED 





Prompt service in any sizes or quantities 


Samples upon request. 


ZENITH usconstony 


123 WEST 64th STREET, NEW YORK 23, N. Y. 














Dead Weight Gauge 





Patented 


This device will measure any gas pressure to a 
higher degree of accuracy. It does not have 
to be handled gently. It never has to be checked or 
calibrated. Weights are brass, stacked on posts on 
same base as the tester. Available in Standard and 
High Pressure models. Delivered complete with 
weights and hardwood carrying case. Standard 
ranges; 5 to 300, or 500, or |,000 p.s.i. 


Can be put on a line at any connec- 
tion where an ordinary gauge is placed. 





LABORATORY APPARATU 
«SCIENTIFIC INSTRUMEN’ 
PC PLANT EQUIPME 


THE REFINERY SUPPLY CO. 


. TULSA 3, OKLA ° 
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output shaft will spin the gear train back t 
starting position, which, of course, opens the swit 
plate circuit. This spring has power enough 
gear train backwards to its starting positior byt Wor 
not have power enough to spin the rotor as » ll, Ay 

limit of travel, the gears have sufficient energ. to de, 
an unwelcome impact blow, and at this poin: th 
riding clutch on the output gear shaft functio: 
the gradual absorption of this energy. Thus, wh ‘ec ¢} 


put shaft stops abruptly, the gear train is not stopng 
abruptly, its energy being absorbed in the friction of 4 


overriding clutch. 

These clutches on the output shaft are provided ag tp 
overriding clutches or as simple friction drives. Bot, » 
these devices permit various forms of manual r etting, gp 
can act to protect the motor from damage due to sudia 
loads that might be applied to the output shaft. } 

Another unit provided for control of these sma! 


Motors jg 
a magnetic brake. These brakes stop the rotor instantly ay 
prevent coasting after current is turned off. They are ug 


in such applications as elapsed time indicators. 

The Hansen Manufacturing Company, Inc., manufactyy 
the Synchron line of small synchronous motors. They 
motors are somewhat similar in construction to the Haydg 
motors. Leich Electric Co. also manufacture motors of this 
general type. 

Small synchronous motors of the types referred to abo 
have a very wide variety of uses, not all of which are in te 
instrument and control apparatus field. A partial list ¢ 
applications in the instrument and control apparatus fic) 
is as follows: 


Airplane wing Ught flasher 

Apartment hall light control—Time switch 

Attic fan control 

Automatic coal stoker control 

Automatic dishwasher timer 

Automatic oil burner control 

Automatic radio program timer and selector 

Automatic and remote reset clock system for office and publi 
buildings 

Automatic telephone toll call register 

Bell ringing equipment—on a time schedule 

Busy signal impulse timer for intercommunication telephone 

Coaxial circuit—time delay relay - 

Control Instruments—-Time delay relays and repeat cycle timers 

Electric furnaces, process timers, pasteurizing equipment, et 

Crystal receiver protection—Time delay relay 

Day and night thermostat 

D-c. Potentiometer drives 

Elapsed time indicators 

Electric fence timers 

Electric range timer—Automatic heat shutoff 

Electric off-peak load timer 

Electrocardiograph 

Exposure rate governor for X-ray equipment 

Incubator timer—turns eggs 

Interrupter—times impulses to electromagnetic counters for 
counting or telling time 

Navigational trainer instruments—Instrument Clock, Baromete 
Altimeter, Artificial Horizon and Course Director. 

Polarity changer for rectifier 

Railway signals 





Recording Instruments—temperature, humidity, barometric pres- 
sure, etc. 

Remote Control of Potentiometers, Variable Transforn ant 
Capacitors 


Time Delay Relay fer Protection of Yacuum Tubes—X-ra) 
equipment, welding equipment, rectifier, radio and Kadai 
transmitters and receivers 

Variable-frequency timing mechanism 


2. Salient-pole Synchronous Motors 

In the same classification as to size with the hysteresis 
synchronous motors has been an even smaller motor using 
a squirrel-cage rotor which in some cases has been as smal 
as %” in diameter and approximately %&” long, mou! 
a bipolar field equipped with shading coils. This motor 0p- 
erates at a subsynchronous speed. That is, instead of oper 
ating at the basic speed of 3600 r.p.m. for a two-pole motor, 
the rotor “crawls” at a much lower speed. These very °™al! 
units have been used by manufacturers of maximum 4¢ 
mand meters in order to drive a pointer over the sca» for 
a fixed time interval which is continuously repeated, thus 
giving an indication of the maximum demand in ter’ 3s of 
the integrated power taken during such time interva 

















Its OFigiy 
le sy Witch 
Totate ty 
2. Ut We 
all, At 
8? tO delingl 
The one 
nS to Dermig 
WNi::e the oy 
, not Stoney 
ICtion of h 





























Mor type 1760 


)ORTABLE PYROMETER 





‘ic | as . 
Jes Both of 


Pesetting 
le to Sudden 
a] Motors jg 
istantly anj 
CY are usa 


lanufactyre 


































to} 8. These l % Precision Prisms with surfaces 
a long scale, sensitive accurate flat to one-millionth of an inch and 
the Hayia portable pyrometer, ideal for laboratory with the ninety degree (90°) roof 
to) 8 of a angle deviating from a true ninety 
this and similar service. degree angle by a maximum of 
; ? 1/1800th part of a degree or within 
ad to shel Type 1760 Portable Pyrometer with the special thermo- 1/648,000th part of a circle. 
OVE couples provided, affords extremely accurate temperature 
| are in the readings. Long mirror scale and knife edge pointer make 


accurate readings easy. High internal resistance allows 
moderate variation in thermocouple size, and length of 


tial list af 


Tatus field onnecting wire, without affecting accuracy. Internal auto- ‘ os 
wiaitie cold end compensator is standard equipment. HIS jewel-like SOMCO Roof Prism iS des- 
Type 1760 is available with single range and two range i J e 
scale. Standard ranges from 0-300 deg. F. to 0-2500 deg. F. tined to play an important part in the postwar 


With rare metal thermocouple, range 0-3000 deg. F. Write 
for Bulletin 2416 with complete listings of all types. 


ILLINOIS TESTING LABORATORIES, INC. 


q 142 WEST HUBBARD STREET It is just one of numerous SOMCO precision optics 
om pees he —optics that are now at war—optics that will be 
broadened for peacetime use, far beyond their 


lephone 
comin rR t R al 0 SW : TC B FE S present military application. 


. put tires in n trim for extra mileage SOMCO engineers are taking full advantage of 
their wartime experience to give the optical indus- 


try finer precision optics than we produced before. 
Just as soon as our war job is completed, SOMCO 
products will be back—back to help you create 
new and finer products for new 
and wider markets. 


plans of many manufacturers. 
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BRING YOUR OPTICAL PROBLEMS TO SOMCO 


In the meantime, we are as always, ready 
to help you solve your present problems and 
future plans. Consult us freely that we may 
work together in the interest of bettering 
the days to come. 


Vuleanizing i is playing a vital part in the conserva- y : MA : 5 0 i 


cen te at my OPTICAL MANUFACTURING CO. 










tor, & jive unparalleled performance. 3200 WEST CARROLL AVENUE + CHICAGO 24, ILL. 

ide We a * 

for (am PEPOPE CV EER | PROJECTION LENSES +» CAMERA LENSES + PRISMS 

hus + ASHLAND - MASS. OPTICAL FLATS * SOUND OPTICAL SYSTEMS AND 
+ . 


LENS COATING FOR LOW REFLECTION 
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Foremost elithilaiiaclem Leia litticlsiiciss 


to the ELECTRONIC INDUSTRY 


UTC OUNCER TRANSFORMER 
AVAILABLE HERMETICALLY SEALED 


Should you have limited space requirements, this 
transformer (the smallest hermetically sealed unit now 
available) can be supplied to specifications. 





250 VARICK STREET 


NEW YORK 13, &. Y. 


EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, WN. Y., 


CABLES: “ARLAB 





MA Ci O <Hratherweight by witele 





A Peathteneight 
Doing a tea f weight sh! 


Maco featherweight switch frame; molded of high im- 
pact phenolic. Weight of frame 3 oz. 


e Connecting lugs + hook type tinned. 
e Contacts — coin silver. 
e Spring leaves — Phosphorbronze, nick- 
elplated. \ Nn 
- © Mounting. bushings “- locked in non- 
rotating insert with /full 4” depth 
4-40 standard thread. Special thread 


to order. 
N Volts 115 


e Amperes ACNO 
Cont a 7 dé d 

acts may be ganged-jn any de- 
sired number and Benin ee pr for 
locking or spring return th either lever 
position : 





METALLIC ARTS CO. 
243 Broadway 
CAMBRIDGE 39, MASSACHUSETTS 
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3. Shaded-pole Induction Motors 

Shaded-pole induction motors-of the well-! ’ 
construction with a rectangular core similar to th, 
manufactured by the Barber Colman Co. a 


NOW ma 
by a large number of manufacturers. These moto» 
used for a variety of purposes, but in the ins rumey , 
control apparatus field their greatest use has nt 


ate damper controls on combustion systems, 
are also used to drive fans and blowers for co 
tubes, booster furnace fans, various types of va 
gas, steam or water, program switches, tempe 1 
lators, time-delay contactors and miscellaneous |a} 
devices. 

Such small shaded-pole motors are made in ur 
reversible and gearhead models. 

Practically every manufacturer of fans has m: 
a motor of this type for his own use, and many makes ay 
on the market, including such other manvfactureys , 
A. G. Redmond Co., The Alliance Mfg. Co., F. A. Snig 
Mfg. Co. and many others. 

Shaded-pole induction motors are made by a numip 
of motor manufacturers in larger sizes, which generjj 
do not use bipolar cores but employ more conventigg 
styles of stators, usually in four-pole construction. Sop 
shaded-pole motors are manufactured in sizes up to 1/30 
horsepower at 1800 r.p.m. In such sizes they also find ys 
for the operation of dampers, fans and similar equipment 

Shaded-pole induction motors are extremely simple j 
construction for single-phase motors, as no centrifugal cy 
out switches or fine-wire starting windings are employed 
and no external, capacitors or other devices are requ 
with them. From that standpoint they are practical 
destructible. In the smaller sizes they are generall 
structed with oil-less bearings, and the lubrication sys 
is of somewhat limited capacity. 

The speed-torque curve of such motors is a continuously 
sloping one. They develop their maximum torque in the 
stalled position. Because of the sloping speed-torque cun 
characteristic, they are quite well suited to fan and blower 
applications where the power required varies as the cu 
of the speed. For such applications, a motor with such 4 
speed-torque curve will run at fairly constant speed. 

Where they are used in connection with damper controls, 
valve controls and other similar applications, they ar 
inevitably equipped with gears which are frequently as 
sembled with the motor by the manufacturer. The Barberi 4 
Colman Company, to meet the demand for rugged, unfail 
service in industrial applications of this type; offer a con- 
plete power-controlled unit, which consists of mot 


Barber Colman power-controlled unit used by the Hays Corp« 
tion as part of their combustion control system. 
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, A Corner / 
WAPPLER INDUSTRIAL TELESCOPE 


Inspection problems in the 
EXAMINATION OF 
INTERNAL SURFACES 


may be solued by means of 
WAPPLER BORESCOPE 


This is a telescopic instrument containing 
a lens system. The angles of vision for 
different type visual systems are shown. 
Borescopes range from .110” dia. x 334" 
long to .390” dia. x 72”. Each instrument 
complete with conducting cord and spare 
lamp, and contains lighting circuit. Light 
source provided by batteries or direct 
connection to house current by means of 
current controller. 


INDUSTRIAL DIVISION, DEPT. O 


AMERICAN CYSTOSCOPE MAKERS, Inc. 


= y * “ 


1000 Lbs. 2500 Lbs. 


6 6 


5000 Lbs. 7500 Lbs. 
10,000 Lbs. 15,000 Lbs. 20,000 Lbs. 


for the Dillon Dynamometer 


A capacity for every testing job. This useful 
instrument measures strength of bulky objects or 
static loads of complicated assemblies. All 9 
capacities same size, same weight. From 0-500 
lbs. up to 0-20,000 Ibs. Has maximum hand, 
shackles, is reasonably priced. Thousands in use 
by armed forces and private industry. Works with 
gir hoist, turn-buckles, hydraulics, etc. Depend- 
able — Accurate! Write for technically illustrated 
catalog. 


Mecsures only 844” x 644” 
weighs just 8 Ibs. 4 ox. Strong mal 
carrying case. furnished free. 


W.0.DILLON & CO., INC. 


5415 YW. HARRISON ST. CHICAGO 44, ILL, U.S.A. 


Speed aud 


ACCURACY 


IN AUTOMATIC WEIGHING 


Your problem in automatic weighing may 
require a different instrument than the one 
illustrated. However, Type NT shown here is 
a typical Streeter-Amet instrument. 

This weigher promotes speed because cars 
are weighed while in motion . . . weighed 
much quicker than by spot weighing. Bottle- 
necks are eliminated from railway classifica- 
tion yards. Accuracy is assured because the 
weight of each car is automatically printed 
on a visible tape. Human errors are elimi- 
nated at a very important step. 


INDUSTRIAL WEIGHING, MEASURING 
AND COUNTING MACHINES 


Since 1888 Streeter-Amet engineers have designed, 
manufactured and serviced many types of instruments 
You are invited to submit inquiries concerning any of 
the following: 


Automatic Recorders Tensile Testers 
Scales Traficounters 


Type NT Auto- 
matic Weight 
Recorder. Auto- 
matically prints 
weights of cars in 
motion. May be 
attached to any 
railway track 
scale. No capital 
investment 


STREETER-AMET COMPANY 


4097 North Ravenswood Ave. ° Chicago 13, Ill. 
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Weight of gage rests upon the 
upper anvil. 


FEDERAL 


INDICATOR SNAP GAGE 
with- recnne Anvil 
Aju sta ble for Size 
Lost Motion 


The Model 1330 P-100 has many advantages — The 
le anvil makes it easier to apply, and it elimi- 
nates all excuses for marring the surface of highly finished 
workpieces. It is easily adjusted to any dimension within 
one inch and locked in place. There is no lost motion. The 
movement of the sensitive contact is transferred directly 
without error to the Dial Indicator. The weight of the Gage 
and the inspector's hand rests upon the fixed or reference 
contact. It is thin: only %” It is small; not over 6” at the 
longest point. It is light; weighs only 15 ozs. It reads in 
tenths (G001 “). Contacts are hard wearing Norbide (Made 
by Norton Co.) For more details concerning this modern 
snap gage write 


FEDERAL PRODUCTS CORPORATION 


3144 EeoOY StAaEET PROVIDENCE 1, 8.5. 


‘ FEDERAL 


PRECISION MEASURING INSTRUMENTS 


No lost motion. Move- 
ment of contact is 
transferred direct to 
icator. 











Work is located in cen- 
ter of contacts. 


* * *« 















METAL-TO-GLASS SEALS 
Intricate glass work and tubes 
made to your specification 


The Universal X-Ray plant 
specializes in the production of 
metal-to-glass seals. Intricate 
glass seals are made to custom- 
ers’ specifications for electronic 
tubes, transformers, resistors, 
capacitors, condensers, vibra- 
tors, switches, relays, instrt- 
ments,gauges,meters,receivers, 
transmitters, and other scien- 
tific apparatus. 

A strong metal-to-glass bond 
assures unfailing protection against rust, corrosion, and 
extreme climatic conditions in a vacuum-tight seal. 
Good deliveries can be made on volume orders. Submit 
your metal-to-glass seal problems to the Universal en- 
gineers for recommendations and estimates. 


UNIVERSAL X-RAY PRODUCTS INC. | 


1800-G N. FRANCISCO AVENUE * CHICAGO 47, ILLINOIS 





Page 258—Instruments—Vol. 18 




























Delco Appliance Division, General Motors Corporation, 


é Sei shaded- 
pole induction motor driving centrifugal blower. 


gears enclosed in a die-cast housing with gasketed cover 


the entire motor and gear unit operating submerged in oj we 
The output shaft may drive a crank arm, as illustrated jy de 
the accompanying view. bores 

A typical shaded-pole motor drives a blower used fo; < 
cooling vacuum tube installations. Manufactured complete bore 
by Delco Appliance Division, General Motors Corp., a = 
illustrated herewith. 72". 





4. A-c. Motors with Distributed Wound Stators 


In this group of motors, the thing which distinguishes 
them from any of the types previously mentioned is the fact 
that they employ multitoothed stators with distributed wind- 
ings. They are made in a variety of types, both synch 
and non-synchronous. 

The means of starting the smallest of these single-phase 
motors is usually a split-phase winding, or a capacitor 
winding. The smallest of these units measure in the neigh- 
borhood of 1%” outside diameter over the stator lamina- 
tions. Regardless of this fact, some of them have even been 
wound for three-phase current. Essentially, three-phase 
windings are used where stators of this size are employed 
in the construction of synchros, which will be discussed 
later. Likewise, high-cycle motors, such as the 400-cycle 
motors now used on aircraft and in small portable tools, 
employ these very small stators. 

The smallest units used to any extent in the field of 
instruments and control apparatus are the Bodine Type K, 
and the equivalent motor manufactured by Holtzer Cabot 
Electric Co. The Bodine unit measures 2%” across the 
flat sides of the motor. They are furnished in single-phase 
synchronous and non-synchronous types for use with an 
external capacitor. Such motors are regularly furnished 
with integrally mounted spur gear reduction units when 
required. Their ratings at the high speed shaft are ap- 
Parga 4%o h.p. maximum at 1725 r.p.m., 60 cycles, 
to %4o h.p. at 1725 r.p.m., 60 cycles, in tne non-synchronous 
penn in 

Since one of the general requirements for such moto 
when used on instrument applications is quick stopping, 
some of them are provided with special windings which 
permit of shorting out the capacitor, thus putting full- 
voltage single-phase current on both of the two-phé 

windings, which dynamically brakes the motor. Where this 





ronous 








braking action is required, it is necessary to reduce the 

non-synchronous output rating to one-half what it is other- [Bw 

wise, at a somewhat reduced speed of about 1200 r.p. T| 
The importance of a motor designed specifically for the * 


job it is to do cannot be overemphasized. General-pur)0s¢ 
electric motors as manufactured by a number of 
ferent firms represent in their design and constructic» 4 
compromise between all the various performance fac Fs 
involved. Then when a specialized application is encount: ‘ed 
which requires a different type of winding, it is custor ‘ry 




















YE SEEING” is better | | 
TW a —F STATHAM 


PRESSURE TRANSMITTERS 


Choice of objectives: 
7a, 1%, Dh, Oh 
Choice of eyepieces: 
Sn, 12m, 19K, VER. 
Price, microscope with 


case, $154.25. 


The Universal Microscope Lamp 
(shown above) throws a concen- 
trated small-area beam of light. 
upon the object. Angle of the 
light beam can be changed at 
will to throw into relief any part 
of the object. Complete, with 
transformer for 110 V., A. C., 
$28.00. 


For the most critical inspection at high 
magnification of small parts, contours, 
surfaces, use THREE DIMENSIONAL 


The 8B ©] R E VISION as provided by the Spencer 











ted cover, Binocular Microscope. “Two-eye see- 
Fed in oj) IN $P , cts rong ste ing” tells all the truth about an object 
Strated jp | Reet! "meneatton ot under inspection. 
bores of small firearms and The Spencer Microscope has unusual 
used for cater wort ee rar depth of focus, a very wide field, and Me 
mplete sn surface at ony point. brilliant resolution of detail. It reveals be 
Corp., ag Tubes os small * 110" surface scratches, or markings, charac- ee 
- saree. ae nails andl teristics of metallurgical structure, and es 
as minute imperfections which are beyond é 
the reach of ordinary magnified < 





inspection. 


inguisheg eee its ee 

3 the fact GEO CO i 199-A LAFAYETTE STREET | 

ted wind- ° of INC. NEw vor 12, N.Y. easy 

chronons These remote indicating pressure transmitters are de- 


signed for indicating and recording dynamic and static 
pressures of air or liquids. They are normally made in 


Cova 
wx 





rle-nhas 
aE se : pressure ranges of '/2-0-!/2 p.s.i. to 15-0-15 p.s.i. Other 
o h- ranges can be supplied on special order. The sensitive 
as | element of these pressure transmitters employs the un- 
saming- bonded strain sensitive filament technique developed by 
ven been Statham Laboratories in collaboration with the Research 
>e-phase Fas Laboratory of the Curtiss Wright Corp. Strain sensitive 
mployed , filaments are mounted in grid form to make up four active 
iscussed arms of a Wheatstone bridge. The bridge is connected 
00-cyele and permanently balanced inside the instrument. Four 
e tools, electrical terminals are provided. A small dry cell battery 
is connected to two of these terminals, while tie other 
field of f Spee ‘, two terminals are connected directly to a galvanomster 
‘ype K aa , recorder, a 0-100 microampere panel type meter, or a 
“Cabot = standard recording potentiometer. 
os as a The natural frequency of these pressure transmitters is 
ates: : ee approximately 1000 cycles per second. Temperature sta- 
>- phase hige ike = bility is inherent in the instrument because cf the sym- 
ith an —— a | & metry of its four active bridge arms. The complete instru- 
nished ye ment measures 1'/4” x 1/4” x 2'/2” and weigns about 3 
when ae ) ounces. 
re ap- The chief point of superiority of this pressure transmitter 


is the ability to record aerodynamic and fluid pressures, 
both dynamic and static, without vacuum tube equipment 


ronous < — 

} TEMDED AS Ty f kind. So f k . th i titi 
me AGAU RAG eee restore ee poe = rman 
toe QE DETERMINES ITS QUALITY 


pping, 
which CURATE control of temperature or pH is vital to modern heat treating or chemical For full details, specifications and prices, write: 


full- processing, because only in this way can uniform quality be obtained under 

ps juction conditions. 

1ase »ters have made such control possible. and “the heart” of these instruments in 

this cases, for over 25 years, has been the Eplab Standard Cell. This cell is a “yardstick” 
aslation of voltage to temperature. The first commercial cell of its type. constant 
as made it “as standard as sterling”. 

When you buy potentiometers, specity' Eplab Standard Cells. 


THE EPPLEY LABORATORY, INC. 


SCIE FIC INSTRUMENTS + NEWPORT, R. 1, U. S. A. 


cycles, 





the 
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8222 BEVERLY BOULEVARD, LOS ANGELES 36, CALIF. 
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| Trimount Series “A” 
Dynamic Pressure gauge 
is the newest instrument 
for boundary layer and air 
foil pressure distribution 
studies in the laboratory 
or in test flight, on Amer- 
ica's newest warplanes. 
With the Series "A" 
gauge, studies impossible 
with’ conventional instru- 
ments are readily 
achieved. 

Sequence readings can 
be made with banks of 
these instruments by 
means of a special Tri- 
mount switching arrange- 
ment. They are of the low 
impedance type, permit- 
ting operation through a 
aximum of 100 ft. of 
able. 

Write for complete in- 
ormation. No obligation. 


Left: The new Trimount Carrier 
System is used with either the 
Series "A" or series ‘'N'’ Trimount 
Dynamic Pressure Gauges, and has 
hundreds of applications in almost 
every industrial field. 


Electronics® . 
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CHICAGO 5, ILL. 
























37 W. VAN BUREN | 














to take the standard motor frame and, in e; 
change the length of the stacking, and in many 


‘eme 


“ay “ “ASES When 
this is not done, to take standard stackings ang modi 
windings. Some modification may also be made in the rotons 
though this, aside from a change in length of stacking jy 


less probable. When such changes are mad somethin 
short of ideal performance for a particular instrunp, 
application is very likely to result. An illustration of thi 
is an analysis of the moment of inertia of the +, 
versus the starting torque of some small synchr: a 


US Poe “> 
motors which were designed as capacitor start and m 
units. By comparison with the same data for a capacity 
start and run motor of larger size, which, however, had \ 
never been designed originally as a capacitor start ang ny 
motor, we find that many of the performance cha Acteristieg 
are considerably different and the moment of inertia of 
rotor is about twice as great in proportion to the startin t, 


torque as in the case of the smaller motor which had bey 
designed specifically for capacitor service. Here agsiy 
the starting torque would be related to the full-load ratiy 
and that would in turn depend on such factors as the ya. 
tilation provided for a given motor. 

Because there has been developed by some manufactur, 
such as Sperry Gyroscope a low-inertia motor having, jj 
their case, a %” diameter rotor which is about 214” long 
in an effort to obtain high operating torques with a smal 
moment of inertia for quick starting and stopping, it cap 
not be assumed that merely lengthening the stacking » 
a motor will give the desired performance. In a certaip 
standard line of capacitor-start induction motors, we fn 
the following data: 














Rotor Capacitor 
Diam- Rotor Type Moment of motor hp. Starting Ratlo of 
eter Length Frame inertia of at 1725 Torque St. Tore 
Inches Inches Size _ rotor, in. oz, r.p.m. In.o2, % of FL toMofl, 
1.25 %e K-22 0.0210 0.010 1.1 183.0 59 
1,25 1g K-23 0.0258 0.0133 1.4 175.0 54 
1.60 1-% N-12 0.1532 0.020 13.5 112.5 88 pics 
1.60 1-% N-13 0.1953 0.025 10.5 70.0 4 
2.00 1-%e N-33 0.400 0.050 32.0 108.6 a0 
2.00 1-1%% N-34 0.554 0.067 37.5 964 
2.00 2-1%6 N-35 0.856 0.082 39.0 81.2 45 
2.75 1-4 N-53 0.823 0.082 43.0 89.5 52 
2.75 14g N-54 1.192 0.125 60.0 80.0 50 
2.75 1-14, N-54 1.192 0.125 60.0 80.0 50 


5. Electronic-controlled Motors 


Coincident with our consideration of these smallest dis 
tributed-wound stator type motors, it is pertinent to cor 
sider some of the characteristics of motors used in connec 
tion with electronic controls. While it is possible, of cours, 
to operate commutating type motors by electronic contrd, 
most of the applications so far developed in these small 
units have involved the use of a-c. distributed-wound stator 
types. 

Motors which receive their power through vacuum tubes 
have to be higher in efficiency than ordinary motors of com- 
parable size and rating. The reason for this is obvious. Since 
the current for these motors must be supplied by the tubes, 
the efficiency of a motor has a direct bearing on the size and 
cost of the tubes used to supply it. To secure this higher 
efficiency, special design is necessary. Air gaps must be 
very close and held very concentric, necessitating extremely 
close limits in machining operations. Some cases may evel 
necessitate selective assembly. Due to these very careful 
procedures, it may be expected that the cost of producing 
motors for use in connection with electronic control i 
to result in much higher prices for them than for the ordi: 
nary run of good motors. . 

The moment of inertia of the rotors is of consequence |! | 
current types of electronic control, calling for quic 
ing, quick stopping and quick reversing. 

There is in connection with electronic control an incr 
ing use of a two-phase motor with electronic phase 5! 
and voltage control applied alternately to the two windi 
through a capacitor so as to secure speed control, revers* 
bility and quick stopping. Such a system of control il! 
described later, in discussing motor applications. 
Meter Co. uses a system of motor control similar t) tS 

Another way of meeting a requirement for variab! 


a 
likely 
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- . smal One will get you three if this 

Ng, It can isn’t a ‘natural’ for instruments,- 

tacking 0 meters, jewels, crystals, screw 
& Certain machine products, parts of radio 






tubes, motors—anything too 
difficult to clean manually or by 
any other method. Used by Army, sy 
Navy, industry, utilities, airlines. ih 6 
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4H i L&R MANUFACTURING COMPANY 
2.5 98 ba si ELM ST., eatin eh N. J. « CHICAGO 2, ILL, eeyt with this 
— 2 gpa 
» a _ _ sliding scale 
= 2 U-tube Manometer 
0 8 
0 
The Trimount Model 40 Slid- 
ing Scale U-Tube Manometer 
lest dis- _ 
b ts is extremely accurate because 
1 connes of careful manufacturing and 
‘— RECTIFIER ie because of the sliding scale 
- “ POWER feature, which permits no er- 
1d. stator f ind ror in readings—readings are 
, CONTROL 7 DIRECT—no necessity to sub- 
yeti PHOTO-FLECTRIC ey * E i tract readings of the two legs. 


The thumbscrew control affords 


mie 8 TRANSMITTING 


e on quick, easy scale adjustment. 
size an 

» higher RECEIVING Drop us a card for the 

nust be details. No obligation. 


tremely STOCKS ON HAND FOR 


ay even - a @ Fully Enclosed—Plate 
‘ 7 wmedtate D Glass Protection Cover 
careful 


@eCompression Gland 


Save time and work... Call Allied First! 





ducing Packed 
inna Co = . Red Lined Heavy Wall Py- 
ie 4 Helpful ! Take advantage of this complete, central. ss vex Tube, en cae 9 
€ Orr ized service on all types of industrial elec- @ Easy Scale Adjustment 
| BUYING | tronic tubes. Many are “on-hand” for rush asin nilhiani ti distaiea ts ta 
{n ' . > a : w 
nee it , GUIDE | delivery! RCA, G.E., Raytheon, Amperex, dunete te Winent edt 40 
start Be 86) Available | Eimac, Taylor,and other wellknown makes. Sliding Scale U-Tube Manometer. 
! 
“reas ; on Request 1 “er vy 
shoe b3 \ Write, Wire or Phone Haymarket 6800 
shift Vrite for it! 4 
lings 2 o-~~----- 5 | 
erst Everything in Radioand Electronics — 
lil De / 
ails ALLIED RADIO CORP. | 
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this ’ i 


833 W. Jackson Bivd., Dept. 28-D-5, Chicago 7 
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SRI RRR EAC RENCE AEA 8 ARR AOR AIRES Se 
THOSE WHO CANT AFFORD TO MAKE 
ERRORS IN MEASURING VALUABLE 
STORED LIQUIDS CHOOSE 










LIQUIDOMETER Zr eure 


“THEYRE ALWAYS DEPENDABLE 


100% automatic. 
No pumps, valves, or auxiliary units needed 
to read them. 
Models for either remote or direct readings. 
Accuracy unaffected by specific gravity of 
tank liquid. 
Approved by Underwriters’ Laboratories for 
gauging hazardous liquids. 

Write for complete details 


THE LIAUIDOMETER ore) J 


36-27 SKILLMAN AVE. LONG ISLAND CITY, N. Y. 
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WORLD MARKETS 3 Ss 
Ward Leonard Controls have an enviable record . Nts 
of performance in war equipment. On the sea, 
under the sea, on the ground, and in the air — sub- 
jected to widely varying climatic conditions in all 
parts of the world! . 
Obviously manufacturers who are planning world- 
wide postwar markets can be certain that the 
Ward Leonard controls they incorporate in their 
products will give continuous trouble-free service. 


Write for our catalogs describing the types of con- 
trols you need. 


ex WARD LEONARD ‘ 


¢ 


ORS 









reversible brushless motor operation with a s; range g 
10 to 1 in either direction is by two synchro: wus yy, 
feeding into a mechanical differential in opposi 4» ¢, a 
other, so that if both are rotating at 1800 r.p.n 
speed is zero. If one of these motors is frequen: 
from an oscillator which could change its speed say ; 
1790 to 1810 r.p.m., it becomes obvious that at 799 ‘ 
the output shaft speed from the differential w. Iq }, 


| r.p.m. in one direction, while at 1810 r.p.m. the ~ 








Electric control wy) devices since 1892. RHEOSTATS 


WARD LEONARD ELECTRIC COMPANY | 


38 SOUTH ST., MOUNT VERNON, N. Y. 
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speed would be 10 r.p.m. in the reverse direct Such « 
hookup would provide variable speed over t} ; 
range, with reversibility. The distinction betwe: 
tem and that of the electronic two-phase motor co ‘tro} y 
by Bailey Meter Co. is that in this electromechan wei 
the output torque on the drive shaft would be the «quivaj. 
of the full-load output torque of both motors minus 4 
losses in the differential. This output torque wou!” be yo) 
tively constant over the entire speed range of the diffe, 
tial output shaft. Thus we would have a constant-torg, 
variable-speed variable-horsepower output. With 
tronic system used by Bailey Meter Co., the output t 
is related to the output speed, increasing with the spe 
though not in direct relation thereto. The stalled torque 
this system is relatively high, being about 80% of the fy. 
load torque, but the running torque at low speed is low anj 
increases as the phase displacement and magnitude of th 
currents in the two windings changes. 

To be Continued 
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Maintenance and Servicing 
of Electrical Instruments 


By JAMES SPENCER, in charge of Instrument and 
Relay Dep’t, Westinghouse Elec. & Mfg. Co., 
Newark, N. J. 


REPRINTS AVAILABLE 


This reprint should be of great value to all those 
whose problem is to keep in operation the electrical 
instruments on vital war production as well as on 
war equipment. 


Cloth, xii + 256 pages, 5 X 8% inches, 
274 illustrations 


Price, $2.00 postpaid 
Check, money order or cash must accompany ord: 


INSTRUMENTS PUBLISHING CO. 
1117 Wolfendale St., Pittsburgh 12, Pa. 
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INSTRUMENTS 
are used in making BLOOD PLASMA 


In their unprecedented task of producing countless gallons 
of blood plasma, leading pharmaceutical manufacturers use 
H-ii Red-Top Thermo-Regulators and Relays in both 
fre ing and drying operations. These instruments are 
chosen for this vital service because of their record of 
| accuracy and dependability. 


you are interested in precise, automatic control of tem- 
Pc: itures, write for full details on these unique instruments. 
i INSTRUMENT COMPANY, 2525 No. Broad Street, 
| | © \adelphia 32, Pennsylvania. 


RMOMETERS - THERMOSTATS 
‘YS + THERMO-REGULATORS 
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For hel Applications 


IN A VARIETY OF TYPES TO MEET EVERY NEED 


You get the right rheostat for your control 
job, because Ohmite makes the widest range 
of sizes... from the 1000 watt 12” diameter 
Model “U”’ to the 25 watt 1-9/16” diameter 
Model “‘H”’. And large or small—each 
Ohmite Rheostat is built to give smooth, 
close control—long life—and trouble-free 
service. 

For data on stock and special units, write on 
company letterhead for Catalog and 
Engineering Manual No. 40. 


OHMITE MANUFACTURING COMPANY 


4887 Flournoy Street e Chicago 44, U.S. A. 


Be Right wth OFIMITE 


RHEOSTATS ¢ RESISTORS * TAP SWITCHES 
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Instruments in 


the War Effort 


New Electrical Control for 


Single-screw Vessels 


PITTSBURGH.—Disclosure has been 
made of the first electrically-operated 
power control for a-c. turbine-electric- 
driven Navy ships. The new system 
makes control of the vessel’s motor as 
simple as the flicking of a light switch. 
It “brings the complex electric motor 
equipment of the ship under the direct 
command of the man at the pilot house 
control,” said Walter Schaelchlin, mar- 
ine control engineer of the Westing- 
house Electric & Mfg. Co. 


The system, which includes a small 
control stand in the pilot house and a 
main control board in the engine room, 
is designed for regulating the speed 
and the forward or reverse direction of 
the electric motor which powers the 
ship. The only motion needed to con- 
trol the ship’s motor is the movement 
of the lever at the side of the control 
stand. 


Under standard operations for such 
ships, a signal is sent from the bridge 
by the engine-room telegraph; the en- 
gine-room crew confirms the signal and 
then, by operating a series of control 
levers, carries out the pilot’s command. 

The new unit eliminates the time 
lapse and the possibility of human er- 
ror. It gives the pilot a tremendous ad- 
vantage in maneuvering a ship. 

The device, designed by Westing- 
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house in collaboration with Coast Guard 
engineers, regulates the flow of energy 
from the steam turbine to the generator 
for control of speed, and through a 
series of switches controls the forward 
and reverse direction of the motor. The 
above photograph shows it undergoing 
tests at the factory. 


New Electrical Coxt 


Twin-screw V; 


PITTSBURGH. — Turbine-¢ 
propulsion gives the new } 
transports excellent maneuver 
acteristics with full powe) 
astern, making for short st 
and quick reversal of the ship 
ing to S. L. Lindbeck, Marir 
of the Westinghouse Electric 
Co. Use of electric drive al 
inter-connection to drive both 
from the generator in one engine ; 

The ships are twin-screw, 
peller being driven by a 330 
rpm. synchronous motor. Two propyl. 
sion turbine-generator sets operate at 
4950 rpm., and thus the speed reduct 
ratio obtained is 30 to 1. For nor, 
operation each motor is driven by, 
separate generator and is c mpleteh 
independent of the other. For cruisizg 
at reduced power, the two motors ca 
be operated from either one of the ty 
generators. Under this condition th 
two screws are maneuvered as ong, 
since they must operate at exactly the 
same speed and in the same direction 
The speed of the propellers is varie 
by speed control of the turbine, the 
electrical system giving a fixed spea 
ratio determined by the ratio of the 
number of poles on the motor and gen- 
erator, 60 and 2 respectively. An elec. 
tric drive permits the main turbine to 
be built for one direction of rotation 
and gives equal power ahead and 
astern. This is of particular advantage 
in maneuvering the ships. Reversing 
the screws is accomplished by switch: 
ing electrical connections. 

The photograph below shows a sea- 
man at the propulsion control panel op- 
erating the starting and speed contro 
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in turbine is directly be- 
rator where it is easily 
» turbine gage board seen 
* the operator has all main 
turbine gauges. A salinity 
to the right of the gage 


pulsion control cubicles, one 
ngine room, provide central- 
| of the main turbines, gen- 
yotors and their auxiliaries. 
levers on the desk start and 

control the direction and 
peed of the propeller. The left-hand 
ver controls the reversing and field 
witches. It has a START and RUN po- 
tion in the ahead and astern direction. 
, the START position, the motor is con- 
sted to the generator, and the gen- 
rator field voltage is raised to max- 
mum value, starting the motor as an 
duction motor. When the motor has 
een brought up nearly to synchron- 
us speed, the lever can be put in the 
uN position, where the field voltage 
s applied to the motor, pulling it into 
ep. A time delay relay in the gener- 
tor field circuit operates shortly after 
e RUN position is reached, reducing 
he field voltage to normal running 
alue. 

The middle lever on the operating 
iesk controls the turbine governor 
speed setting. 

The right-hand lever controls the 
stop on the turbine governing valve 
mechanism, preventing the valves from 
lifting more than a definite amount. 

An interlock between these three 
evers prevents changing the position 
of the starting lever unless one of the 
steam levers is in the SLOW position. 
This prevents the load from being re- 
moved from the turbine unless the tur- 
bine valves are closed or the speed set- 
ting is reduced to idling speed. 

The left-hand handwheel on the panel 
operates selector switches to permit 
operation of the two propulsion motors 
from either mai» generator. The right- 
hand handwheel transfers the excita- 
tion circuits from the local to the stand- 
by exciter set. Two methods of excita- 
tion control are available; one is auto- 
matic stability regulation in which the 
field current of the motor and gener- 
ator is varied in proportion to load. 
This is the normal method and allows 
the use of minimum sized main elec- 
trical machinery, short-time overload 
being carried by increasing the field 
excitation of the machines. Propulsion 
motor voltage and current are used as 
& measure of propeller load, and d-c. 
currents obtained from these by means 
of a Rectox rectifier are applied to two 
fields of a Rototrol pilot exciter. As 
current and voltage change with load, 
the field voltage is raised or lowered as 
required. This Rototrol generator is a 
part of a small motor-generator set 
which also supplies constant voltage 
d-c. power for control relays and indi- 
cator lamps. 

n switchboards are used in the 
power distribution system on the trans- 
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RADIO SERVICE 
Equipment 


HICKOK Instruments have long 
been known as the ultimate in 
scientific development. Illustrated 
here are but 4 of our 36 leaders in 
the Radio Service field. Thousands 
of Radio Service men have preferred 
HICKOK Instruments because of 
their unusual accuracy and de- 
pendability. e HICKOK pioneered 
in Dynamic Mutual Conductance 
Tube Testing Equipment. In _ the 
field of Signal Generators, Traceo- 
meters, Vacuum tube Voltmeters, 
Oscillographs, Zero Current Testers, 
Volt-ohm-milliam-meters and 
Industrial Analyzers the name 
HICKOK is assurance of excellence. 


THE HICKOK ELECTRICAL 
INSTRUMENT COMPANY 
10519 Dupont Ave., Cleveland 8, Ohio 
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ports. In addition, there are a large 
number of lighting and power panel- 
boards. The generator switchboard is 
located adjacent to the propulsion con- 
trol board in the after engine room. A 
power supply of 450 volts is used for 
all a-c. power application, and 125 
volts a-c. is used for lighting and small 
accessory loads. A 200-kw. 250/125- 
volt d-c. power system provides power 
for cargo winches, boat hoists, degaus- 
sing, searchlights, and other d-c. re- 
quirements. The d-c. generator and dis- 
tribution panels are a part of the for- 
ward and after engine room switch- 
boards. There are four generator 
switchboards for the forward-after 
auxiliary and emergency generators. 
There are two distribution switch- 
boards, one forward and one aft. Other 
switchboards are the interior communi- 
cations, steering power transfer and 
battery charging and _ discharging 
switchboards. A testing switchboard is 
also installed for electrical mainten- 
ance work. 





American Radiosondes 
Surpass Enemies’ 


WASHINGTON.—This country, our 
allies and our enemies, in order not to 
be at a serious disadvantage in fighting 
the war, check the weather in the stra- 
tosphere by means of radiosondes. For 
America the U. S. Army Signal Corps 
is charged with this responsibility, as a 
part of its meteorological service. 

Enemy radiosondes have been cap- 
tured and carefully studied and this 
provides interesting comparisons be- 
tween our own and those of Germany 
and Japan. In general it may be said 
that German and Japanese radiosondes 
give fewer readings than those devel- 
oped by America and therefore are less 
accurate. They are well built and well 
designed, and are smaller in size and 
lighter in weight than American instru- 
ments. In one notable way they are in- 
ferior to ours: neither the German nor 
the Japanese instruments are designed 
for mass production as ours are. Their 
mercury thermometers and manometers 
are not suited for mass production 
since certain component parts can be 
made only by hand, and at least two 
precalibrations are necessary. 

German and Japanese radiosondes 
make use of techniques and measuring 
elements similar to those used in Amer- 
ican instruments, but they differ in the 
types of such elements employed and in 
the method of varying the transmitted 
signal. 

The Germans have two types of ra- 
diosondes in general use. The first type 
employ wet- and dry-bulb mercury-in- 
glass thermometers for measuring tem- 
perature and relative humidity, and a 
mercury-filled glass manometer for the 
determination of pressure. These glass 
tubes have metallic coils on the outside 
distributed through the operating length 
of the mercury columns within the glass 
tubes. Two transmitters are used; two 
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radio frequencies and two antennas are 
required. It is probable that constant 
tracking of the signals at the ground 
station is required to operate this set. 

The Germans also use chronometric 
radiosondes that employ bimetallic ele- 
ments to measure temperature and 
hair hygrometers to measure humidity. 
Temperature contacts are made twice 
a minute, humidity contacts once a 
minute. 


The Japanese use radiosondes very 
similar to the German. Pressure is de- 
termined in much the same way as in 
the chronometric instrument of the 
Germans; however, there are only seven 
contacts. The Jap radiosondes have the 
same defect as the German, that they 
must operate on two radio frequencies, 
requiring two transmitters, two an- 
tennas, and constant tracking at the 
ground station. 












The American radioso 
with one transmitter. Th« 
quency is audio modulate 
tion in audio modulation c 
lated into meteorological d 
ceived signal is recorded 
The number of contacts ca: 
and the conditions read. Son 
radiosondes have 80 contact: 


All three countries use a 
their radiosonde power supp 
eign instruments use vib 
transformers to obtain desi 
and alternating currents. A: 
struments use batteries wit 
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components of the battery fo: 
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[Editor’s Note. — For pictorial & 
scription of U.S. radiosonde, see Py 
220—MFB.] 
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Test Console Speeds Production of Dynamotors 


CHICAGO. — With dynamotors un- 
dergoing extremely hard wear in war 
applications, which far exceeds the 
peacetime rigors, engineers of the Car- 
ter Motor Co., Chicago, have developed 
(for their own use only) a new type 





test console which puts all units they 
produce under actual operating condi- 
tions. 

The tester consists of.a wide-range 
instrument panel, a marine receiver, 
twin oscilloscopes and a set of storage 
batteries together with suitable out- 
lets for 115-volts a.c. and d.c. 


Not only can the input voltages be 
adjusted to approximate service con- 
ditions, but an overload may be placed 
on the outputs to establish the correct 
functioning of the dynamotors. Instru- 
ments indicate all voltages and cur- 
rents simultaneously as well as com- 
mutator ripple. The battery voltages 


are controlled by suitable tap switch 
of high capacity together with hig 
current rheostats. 

Ripple in the input and output of 
any unit is read both on the indicator 
and on the twin oscilloscopes which 


visually show the condition of the com 
mutator segments and the contact made 
by the brushes. 

The receiver is used to chec\;, 
audible means and by a db mete’, the 


by 


hash, if any, which might affect the 
reception of signals at predetermined 
points in the r-f. spectrum. Thus each 
unit to come off the line is not only 
subjected to a performance check rom 
the input and output angle, but als 
from the view point of how the unt 
will affect receivers in the locati.. ™ 
which it is to be used. 
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é, see Py V+ Amplifiers 
WASHINGTON.—How quick think- 
g by the U. S. Army Signal Corps 
d quick production by U. S. industry 

tors putwitted the Nazis on at least one 
xcasion in France has been disclosed 

DP switchalammy the Office of the Chief Signal Officer. 

with high When the Germans withdrew from 
rance they left almost intact the aux- 

output of iary telephone equipment which had 

. indicate ammee” installed to supplement existing 

Des Which rivilian systems. But they took pains to 


emove or smash the vacuum tubes 
which are essential to the telephone re- 
peaters, tubes needed to overcome the 
weakening of the voice currents as they 
pass over miles of wire. The German 
intention was obvious. They believed 
at we could not replace these tubes, 
which were of a German type different 
from ours, and that we could not use 
their equipment. 

One of these German tubes fell into 
the hands of Brigadier General Carroll 
0, Bickelhaupt, on duty with the Signal 
Corps in the European Theatre of Oper- 
ations. He gave it to Dr. Vannevar 
Bush, Chairman of the National De- 
fense Research Committee, who was 
about to return to the United States. 
Dr. Bush, upon reaching the States, had 
NDRC place contracts with two dif- 
ferent American firms for copies of the 
sample. Each firm was to make a thou- 
sand of the tubes. One was to make ap- 








proximate copies very quickly out of 
parts and materials already on hand; 
the other was to take the necessary 
time to make exact replicas, duplicat- 
ing all the separate metal and glass 


oer parts that were in the German tube. 
The firm which was to rush through 

by the approximations actually constructed | 
ps the fi st eight tubes within three days; 
gre and within three weeks the entire lot | 
he had een delivered. To make such speed | 
al Possible the tube-bases were manufac- | 
a ture by a friendly competitor, using | 
re an available mold hastily modified to | 
in mec the requirements. The firm which | 
anit a > make exact replicas achieved | 
ee he ‘at, which called for great tech- 
n) are, in five weeks. These perfect | 
e as fast as they were produced, | 


~e* shipped to Signal Corps repre- | 















MODEL 33-VTF, now released for commercial 
use, makes available the ruggedness and ex- 
ceptional accuracy of the vibrating reed fre- 
quency meter. It measures specific bands 
such as 760-840 cps or 1140-1260 cps. 


Again, J-B-T engineers have extended the 
useful range of the vibrating reed frequency 
meter—through use of a simple, practical 
electronic circuit. A vacuum tube multivibra- 
tor divides the incoming frequency by the 
proper integer, and shows the result on the 
widely used standard 400 cycle meter. 


Harmonics of accidental frequencies or un- 
usual wave form do not affect the response 
where the speed of the inverter or other fre- 
quency source is in the approximate range 
being measured. 


Model 39-VTF, Laboratory Type, not shown, 
has an input impedance of 500,000 ohms, and 
uses regular line current for power supply. 
This model, through use of a multiplier switch, 
measures frequencies 1, 2, 3, 4, 6 and 9 
times the basic range of 380-420 cycles. 




















































Check These Features: 


EXTREME ACCURACY... within 
0.25% of frequency measured. 


PERMANENT ACCURACY... cali- 
brated at factory — no subsequent 
calibration or standardization re- 
quired at any time. 


STABILITY . . . no temperature drift 
after initial 30 second warm-up 
period. Accuracy is independent 
of line voltage variation. No voltage 
regulator, external or internal, is 
required. 


BURN-OUT PROOF ... no protection 
needed against accidental fre- 
quencies above the range being 
measured. 


SIMPLE — LIGHTWEIGHT — COM- 
PACT ... only 3 tubes—6N7 multi- 
vibrator, 6V6 amplifier, 6X5 rectifier. 
Weighs only 6 Ibs... . electronic 
unit 5/2” x 6” x 454”; meter meets 
JAN-I-6 mounting dimensions for 
3” instruments. 


20 WATT POWER CONSUMPTION 
...derived from fre- 
quency source being | 


measured. 


(Manufactured under Triplett Patents and/or Patents Pending) 
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sentatives in France, They worked as 
well as the originals could have worked, 
and the telephone system functioned 
efficiently. 

The original German tube was a 
cathode-type pentode, different from 
any known American tube, not only in 
electrical characteristics and in heater 
voltage but also in the dimensions of 
the bulb and in the disposition of the 
contact pins. In accordance with com- 
mon practice in Europe it was provided 
with electrostatic shielding by means 
of a metal coating sprayed on it in 
the form of molten particles. 





Ten Million Stresses 
per Day 


PITTSBURGH.—Impatient with en- 
durance test methods that require six 
years, engineers at the Research Lab- 
oratories of the Westinghouse Elec. & 
Mfg. Co. have devised high-speed test 
machines to check the new high-tem- 
perature alloys used in steam turbines, 
jet propulsion units, and other high- 
temperature machines. At room tem- 
perature, the story of endurance of a 


One of the ultra-high-speed reversed-stress 
testers at the Westinghouse E&M Co.’s 
Research Laboratories. 


metal is usually told in ten million 
cycles of stress. But, at elevated tem- 
peratures, the curve of waning endur- 
ance continues downward for several 
hundred million cycles. 

By ordinary means it takes years to 
stress an alloy sample held at, say, 
1500°F. a quarter of a billion times. 
The special machines can do this test- 
ing job in a month. The test piece is 
clamped in a furnace that maintains 
the desired,temperature. Through the 
clamping structure a stress is applied 
120 times per second by two stator coils 
connected to a two-phase 60-cycle 
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supply line. The entire system is me- 
chanically tuned to resonance at this 
frequency to minimize the requisite 
driving force. This tuning also serves 
another highly desirable purpose. Re- 
search engineers want to see the speci- 
men after the first tiny crack occurs, 
not after the complete failure of the 
sample. With this device, the first crack 
reduces the stiffness of the system, 
which detunes the mechanism to such 
an extent that the machine automatic- 
ally stops. Thus a sample can be placed 
in the tester, heated to the desired tem- 
perature and the test started and al- 
lowed to run day and night without at- 
tention for weeks or months until fail- 
ure just begins, after which the test 
stops itself without continuing until 
important evidence of the mechanism 
of failure is destroyed. Tests of high- 
temperature alloys up to a billion ap- 
plications of stress have been made in 
100 days. 





Precision Electrical Meas- 
urements Laboratory Es 
tablished at Illinois Tech. 


CHICAGO — Dr. Henry T. Heald, 
president of Illinois Institute of Tech- 
nology, today announced an_ initial 
grant of $15,000 from the Ohmite Mfg. 
Co. to be used for the establishment of 
a laboratory for precision electrical and 
magnetic measurements. The gift came 
through David T. Siegel, president of 
Ohmite and a trustee of Illinois Tech. 
It represents the initial contribution 
for equipping what will be known as 
the Ohmite Laboratory for Precision 
Measurements. It will be constantly ex- 
panded as new equipment becomes 
available. 

The laboratory’s ultimate goal is to 
provide precision electrical measure- 
ments for the Chicago area approach- 
ing in accuracy those of the National 
Bureau of Standards in Washington. 
Working through the Armour Re- 
search Foundation, industries in the 
vicinity will have an opportunity to 
use the laboratory’s facilities. This 
will be the first such laboratory in the 
Chicago area to make its services 
available to industry. Its establish- 
ment augments the scientific and re- 
search facilities of the area. As an 
important addition to Illinois Tech’s 
electrical engineering equipment it will 
enable graduate students to be trained 
in precision electrical measurements. It 
will further provide standards for re- 
search work carried on at the Armour 
Research Foundation of Illinois Tech, 
where it will be located. 

The laboratory will be developed 
under Prof. E. H. Schulz, supervisor 
of electrical engineering laboratories, 
and L. W. Matsch, supervisor of elec- 
trical engineering in the Foundation: 
Also on the committee supervising its 
construction are Dr. H. A. Leedy, Dr. 
W. A. Lewis, Dr. Thomas C. Poulter, 


Raymond E. Zenner and | 
Thompson. It is hoped tl 
elements will be operatin 
months, although some of 
equipment cannot be ol 
after the war. 

Mr. Siegel, in presenti: 
stated the purpose of th: 
as follows: 

(1) To provide facilities 
ing the fundamental meas 
resistance, inductance, capacitan 
rent, voltage, power, power 
permeability, etc. | 

(2) To provide calibratior 
for instruments and meters us 
search and industry by affiliate: 
izations at Technology Cent: 
industries of the Chicago area. 


(3) To stimulate advanced training 
of the electrical engineering studeny 
at the Illinois Institute of Technolg 
in the important field of isig 
measurements. 

Power companies, manufacturers of 
various kinds of electrical equipment 
and colleges are among the organin. 
tions which will immediately benef 
from the project. 
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Instrumentation for 
Curing Rubber by 
Ulf. Heat 


AKRON, Ohio.—Part of the equip- 
ment for the vulcanization of rubber 
and other plastic materials by the os 
cillations of high-frequency electric 
waves which shake the molecules of the 
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Modern ultra-high-frequency heating 
quires precise automatic control of sev: 
factors by means of instruments. 


material and the vulcanizing ager 
lions of times a second, creatins 
form heat throughout, is shown | 
plant of The B. F. Goodrich Con 
Akron, Ohio. 

Charles W. Leguillon (left), ma 
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hat the ns William Jenkins, elec- 
1& Within - of B. F. Goodrich are 
f the needa ig the new type vulcan- | 
: ned Until nor § 5. 

‘|: an a century, vulcaniza- 
‘ne the gis Mi, : , and other materials has 
. aboratory « P | by applying heat to out- 

7 es s. Since rubber and other 
S , which can be vulcanized in- 


inst, rather than conduct 
has been in most cases a slow 
n high-frequency vulcaniza- 
ym heat is created through- 
aterial in a fraction of the 
uired by the older method. 
ubber mattresses and pads 
, cured by the new process in 
1 the time taken by the con- 
iona! method. 

he same uniform heating so valu- 
ble in "vuleianane removes difficul- 
es in the molding of thick plastic 
roducts. High-frequency heating also 
hakes possible the use of simplified 
puipment. 
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Substitutes in Signal 
Equipment 


for WASHINGTON.—The U. S. Army 
b ; ignal Corps has made substantial con- 
y ributions in devising substitutes for | 


trategic materials needed for signal 
juipment. This program has included | 
basic research in developing new alloys, 
eramics and glass and the work of | 
esting scores of substitute materials | 
n practical application. The method | 
as evolved many successful substitutes 
hich have saved vast amounts of criti- 
al material. A few of the substitutes 
which have been developed or sponsored 
by the Signal Corps are: 
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(1) Low-grade mica for low -voltage | 
bgt applications. 


(2) Plastic materials for flashlights | 
and signal lamps and _ special light | 
projectors. 


(8) Plastic insulation for wires. 


(4) Magnesium instead of steel or | 
aluminum or wood in radio chassis, an- | 
tenna masts and antenna mounts. 


(5) Plasticized ceramics developed | 
a8 a substitute for mica in the manu- 
facture of capacitors. 


(6) Plasticized laminated paper and 
wood fiber in place of plywood. 


_(7) Insulators made of glass instead 
ol certain critically short ceramics. 


(8) Vibration absorbers, or shock 
; mounts, made of substitutes for rubber. 


| (9) Meteorological balloons made of 
substitutes for rubber. 


The above list of “ersatz” achieve- 
ments by the Signal Corps could be 
plied manyfold. The urgencies of 
war forced this program, since numer- 
trategic materials were danger- 
short in the early months after 
America’s involvement in the world 
t. 
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20 Vesey St., New York 7, New York 
85 E. Gay St., Columbus, Ohio 
600 S. Michigan Ave., Chicago 5, lil. 





Here’s important news for users of rectifier 


type instruments. Conant has done it again! 
This new instrument rectifier application 
makes possible for the first time complete 
freedom from temperature errors. AC values 
are read on the same linear scale as DC values. 


You'll be amazed at the vastly improved 
frequency response achieved by this new 
development. This remarkable 

assembly can be furnished in any of three 
Conant series (500, 160 or 160-C). 


Available to original purchasers of 
Conant Instrument Rectifiers license free. 


Write today for details. 


Snstiment Rectifiers 
ELECTRICAL LABORATORIES 


6500 O STREET, LINCOLN 5, NEBRASKA, U.S. A. 












2017 Grand Ave., Kansas City 8, Mo. 
1212 Camp St., Dallas 2, Texas 
378 Boulevard N. E., Atlanta, Ga. 


1215 Harmon Pl., Minnecpolis 3, Minn. 4018 Greer Ave., St. Louis, Mo. 


1526 Ivy St., Denver, Colo. 
421 4 Country Club Dr., Long Beach7,Cal, 
Export Div:, 89 Broad St., N. Y. 4, N.Y. 
50 Yarmouth Rd., Toronto, Conada 
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The Month’s NEW 


INSTRUMENTS 


In this department we report each month new devices for measurement, in- 
spection, testing, metering and automatic control—in the form of concise tech- 
nical descriptions. When writing to manufacturers directly, please mention this 
department. Or write to Information Section, Instruments Publishing Company. 








Radiation-pyrometer Receiver 


New model of “Radiamatic” compensated 
radiation-pyrometer receiver embodies five 
major improvements making it secure 
against air and gases up to 1 Ib./in.2 gage 
pressure at ambient temperatures up to 
250°F. Improvements are: (1) Use of an 
adhesive sealing compound between lens 
and mounting rings; (2) use of brass for 
lens retaining and mounting rings; (3) con- 
trolled torque applied when assembling lens 
retaining and mounting rings; (4) two span- 
ner wrench holes in lens mounting ring 
face replaced with a milled slot which avoids 
cutting through ring face; (5) use of a 
more positive sealing, with an improved ad- 
hesive, of sighting glass located in rear of 
thermopile assembly. Other improvements 
include use of aluminum instead of cast iron 
for “Radiamatic” housing.—Brown Instru- 
ment Co., 4482 Wayne Ave., Philadelphia 44, 
Penna. 





Combination Voltmeter, Power- 
level Meter and Output Meter 


New “Model 695 Type 11,” described as 
an extremely compact portable test instru- 
ment, is essentially a rectifier type voltmeter 
which provides readings in decibels as well 
as in volts. making it suitable for power- 
level measurements in sound equipment and 





in radio receivers as well as for a-c. voltag: 
measurements from 2 to 200 volts full-scale, 
A medium speed instrument with moderate- 
ly damped movement, “Model 695” has a 
constant impedance of 20,000 ohms. When 
connected across any sound line, ranges can 
be shifted continually without varying line 
impedance. Eleven db ranges are provided 
from —4 to +36 db at zero on the db scale. 
This provides a total spread at 55 db 
(scale: —10/0+-5). Seven a-c. ranges from 
2 to 200 volts also are available. A self- 
contained capacitor, available through a 
separate pinjack, is provided for blocking 
any d-c. component. Instrument is calibrated 
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for 500-ohm lines with a zero level of 6 
milliwatts or 1.732 volts. Each instrument 
is supplied with a chart giving interpola- 


tion values on lines other than 500 ohms | 


(from 5 to 10,000 ohms at 6 milliwatts zero 
level). Test leads supplied. Dimensions are 
approx. 5%” x 3%” xX 3%”".—Weston Elec- 
trical Instrument Corp., 617 Frelinghuysen 
Ave., Newark 5, N. J. 





Insulation Resistance Tester 


New “Vibrotest Model 238” insulation re- 
sistance tester is said to cover ranges here- 
tofore thought to be impossible with this 
type. Indicating instrument is a spotlight 
galvanometer with 100-millimeter scale, cali- 





brated 20,000 megohms, direct-reading where 
potential of 500 volts can be used. Power is 
obtained from self-contained battery supply 
with vibrator system providing 500 volts d.c. 
Complete guard circuit is provided for high 
ranges. Fixture at front is connected by 
insulated leads. Dimensions 16” x 11” X 9”. 
Weight 24% Ibs.—Associated Research, Inc., 
231 South Green St., Chicago 7, Illinois. 





Low-voltage Circuit Tester 


New “Lo-Volt Test Glo” is intended for 
testing circuits from 5 to 50 volts. It simpli- 
files testing of open circuits, burned-out 
fuses, and can be used for indicating rela- 
tive value of line voltage. Incandescent 
“glow” lamp is protected by a transparent 









plastic housing. Overall Ten 
insulated test leads are 4” | 
is said to be particularly s 
phone repair men, automoti 
mechanics and electricians. 
tator Dresser Company, 106 
Sycamore, Illinois. 
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Direct-reading Insulat: 

New “Model 796” direct-: 
tion tester, provides complete 
resistance tests up to 200 meg 
test potential of 350 to 500 v 
venience and unusual time-s 
are claimed for this instrun 


) Teste 















tests can readily be made in cramped quar 
ters, operator always having complete free 
dom of both hands as when using any other 
direct - reading electrical instrument. A). 
though test potential is 500 volts at te. 
minals, current is only a few microamperes, 
thus making it impossible for operator under 
normal conditions to receive any harmful 
shock. New insulation tester operates from 
self-contained long-life light-weight batter 
ies; has no vibrators or tubes to replace 
It also can be used for general resistance 
measurements from 10,000 ohms to 200 meg: 
ohms. Overall size is 8” xX 8%” x 9; 
weight is 15 lbs.—Weston Electrical Instrv 
ment Corp., 617 Frelinghuysen Ave., New- 
ark 5, N. J. 








Foundry-type Photoelectric Jivii 


Control 15" 

New “Photoelectric Control Type A20C’ hig 
provides semi-automatic control of pouring HH cay 
operations in foundries. It is designed to col 
replace pouring of molds by means of 4 to 
manually-operated buggy ladle handled by #1 
an operator subjected to intense heat and 
occasional burns. With its help, one oper 
ator, working from a remote station, can 
control pouring of several ladles ul- 
taneously. Several molds can be poured In 
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vas needed to pour one 

3 .ethod. Each empty mold 
the yn before a ladle, above 
= tric unit is mounted. When 
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~ om s and molten iron flows into 

os reaches riser of each mold, 

tion 7 bil t actuates photoelectric con- 
me instantly drops ladle back, THIS MONTH—FISHER -CARBANALYZER 

SIS inp ot 1g stops. Thus, although start- 

tre, lation ay r itomatized, stopping is fully 

So" 8 at a dB omat New “Control Type A20C” 

i New om “ ‘28 115-volt 60-cycle a-c. supply 

“SAINg tack — tes s-p. d-t. relay for normally- 


















mally-closed operation. Relay 
designed to handle 10 amperes 
mperes d-c.—Photoswitch Inc., 
y, Cambridge 42, Mass. 





ition Resistance Tester 


lation tester that can be carried 
d and plugged into any 115-volt 
itlet, is capable of supplying test 
‘tages from 0 to 2500 volts, has a capacity 
750 volt-amperes and will stand one- 
inute loads of 1500 va. without injury. It 








imped quar. 
Mmplete free 
'S Any other 
ument, Al. 
Its at ter 
Croampereg 
rator under 
1y harmfy! 
‘rates from 
ght batter. 
to replace, 


TIME-SAVING carbon content analyses of steel samples—from molten metal to report—take 
only five minutes with the portable, battery-powered Carbanalyzer, produced by the 
Fisher Scientific Company. Leading steel firms employing open hearth or electric furnaces 


an be used to test electric apparatus rang-/| quickly make carbon determinations of each steel batch, achieving close control of quality. 
ng from the wiring for small appliances 
0 Diesel-electric locomotives up to 600-hp. 
t consists of a dry-type step-up trans- 
ormer, variable autotransformer for smooth 
resistance Voltage control, indicating voltmeter, air 
© 200 meg. mecincuit breaker with instantaneous overload 
%.” y gr. fmtrip, and control switches. Two 15-ft. shield- 
‘Bed test cables (one with an insulated test 
handle and the other with a spring clip for 
grounding one side of the high-voltage cir- 
cuit) and a 15-ft. supply cord with a con- 
R necting plug and ground clip, are also pro- 
ctric vided. Entire unit weighs 47 Ibs. including 

the crackle-black enameled case measuring 

15"x7%”"X 8%". This set is said to give 
pe A20C" MM highly accurate indication of test voltage be- 


cal Instry 
lve., New. 





f pouring ause voltmeter is supplied from a separate 
signed to MM coil on transformer winding and is arranged 
ans of 4 @® to give full-scale readings at either 2500 or 
. = 1250 volts. New set has several safety fea- | CARBANALYZER, powered by Burgess Industrial Batteries, operates over a range of .05% 
eat and tures such as third conductor in supply cord 


to 1.50% carbon content and is sensitive to a change of + .005%. The power requirements 


ne oper: Me which grounds the steel case, a red signal : 
tion, can lamp which remains lighted while set is | of modern control and test instruments are fully met by Burgess Industrial Batteries—the 
s simul enercize ve - : : : , : 
ey nergized, and shielded and grounded high- | standard of quality for all commercial uses. The types you require may not be immediately 
1 volta test leads.—General Electric Co., 


Schenectady 5, N. ¥ available today since industrial battery production is greatly reduced by urgent war needs, 
¢ » HM. ¥. 





Burgess Battery Company, Freeport, Illinois 


BURGESS 
BATTERIES 


FOOD IS A WAR WEAPON—USE IT WISELY! 


Electromechanical Actuators 


New “Model 400” series of linear actu- 
ators, weighing as little as 3.05 Ibs., have 
| been built specifically to meet aviation in- 
| lustry's demand for an efficient method of 
j ; Converting electrical energy into linear ac- 
tuatine foree, with least possible weight and 












+ £ woh . 
ne WURLU > 
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Two-range Vacuum Record, 
New “Type S’ recorder, ed t 
vac” line of vacuum instr 
been designed for high-va 
such as electron-tube mar 





New 
vide: 
1 (a 
terna! 
illiont 
e fio: 


- 


where pressures are less than 1 micr 

provides two ranges, depending on whic 
primary element is utilized: (1) with “No! 
500 Thermal Gage,” range is 0-500 microns: 
(2) with “Type 31” ionization ga; ot 
primary element of equivalent characteris. 
tic curve, range is 0-0.4 micron. Accurate 
readings with “Type 31” ionization element 
are obtained down to 0.001 micro 
“Type S” instrument also features : 
circuit which makes it impossible to t 





For MON ... it’s INSPECTION 
For HER son... it's FIGHTING 








And together they do a grand job. For Mom is on the the ionization gage until a vacuum of | 
‘ob d . ti h th t bef it micron has been reached. Average life of seve 
job, every day, inspecting eac ermometer before i adieiion gon. te. 2606 deure,—Precida 


can be shipped and nothing gets by her eagle eye. It's Scientific ae 1750 N. Springfield Ave., Ohi- 
a % ois. 

folks like this, who are imbued with a spirit of loyalty to _— en Srp 5A GO 

our firm who are responsible for the fine Thermometers Tine Delay Relay ae 
that help you to make a finer product. sheep Se: SRE meniee-amerated tin 
delay relay was developed particularly for 
airborne radio equipment but can be usei 
in industrial applications where only d 
power is available or in a-c. applications 
where its small size and weight 
more suitable than standard equipment 
Overall dimensions, 2%.” wide, 
long, 3%.6” high. Weight without cover, a> mm 
prox. 1 lb. Maximum time ranges, 25 

50 sec., 2% min., 5 min., 10 min. (1 ! 
time settings from 1% sec, to 30 sec. respec 
tively) Mounting frame is duralumin wil 
brass inserts. Bottom plate is arrar of 
three-point mounting. Motor output 





Remember, in post-war plans, only GOOD Thermometers 
should be considered in rebuilding your future sales. 


Clip this ad as a reminder (Catalog on request) 











} Sh tee B re 
size of electromechanical * ‘ab ‘ ] 
quired strength and power. New “Model = ‘ 
400” actuators are designed to operate 
under loads up to 400 Ibs. of compression 


units giving re- driven disk of clutch from driving disk 9 
which is secured to armature shaft. Gear 
reduction ratios are available in various 


combinations. Position-indicating transmit- 












or tension. They operate on 24-28 volt cir- 
cuits and are said to have extremely low 
current drain on the electrical system. New 
model is less than 5” wide and less than 7” 
long including limit switch control box and 
thermal protector. Extension length ranges 
from 14%” to almost 25”. New actuators 
provide a complete package inasmuch as 
unit takes electricity and provides desired 
moving force without need of additional 
accessories. Exact positioning under all con- 
ditions is an outstanding advantage claimed. 
Control boxes are equipped with limit switch 
control of two or three or more positions. 
Incorporation of maker’s “Fastop” clutch 
eliminates any over-travel. A movement of 
a few thousandths of an inch disengages 
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ters for visual check are also available. 
Lear motor runs at average speeds of 9 

to 11,000 r.p.m. and is designed only for 
intermittent duty. Special design can be 
furnished for continuous duty. Lear con- 
trols which respond automatically to changes 
in temperature are available. Immersion ele- 
ments for use with air, oil or glycol, as 
well as manual controls, can be supplied. 
Illustration shows “Model 400E” with tem- 
perature control. Weight, 4.22 Ibs.; oper- 
ating force, 300 lIbs.; static, 1500 Ibs. Air- 
craft applications for new “400” series in- 
clude air filter doors, intercooler shutters, 
carburetor air duct shutters, trim tabs, dive 
flaps, oil cooler shutters, and glycol cooler 
shutters.—Lear Avia, Inc., Piqua, Ohio. 





iriving mechanism by uni- 
magnetically-operated gear 
aft, a pair of cams rotate 

to actuate switches; a re- 

ts cams to starting position 
de-energized. Switch units 

i s-p. d-t. with quick double- 
eak contacts rated at 10 
24-volt d.c. or 110-volt a.c. 
100 ft. One switch unit pro- 
ient load circuit; the second 
motor control, (A third switch 
load circuit can be provided as 
R. W. Cramer Co., Inc., Cen- 


nN. 


Redesigned Pneumatic Gage 
h-amplification ‘Precisionaire’’ 
n amplification of 20,000 to 25,000 
read of 2” to 2%4” per 0.0001”) on 
asuring and is graduated in five- 
of an inch increments. Action of 


si nt! 
i ¢ indicator is just as quick and 


e floa 


table as in lower-magnification models 
which have been in use by industry for 
ral years. The base instrument has the 
general appearance, but has been mod- 
with specially built high precision me- 
components. Master gaging rings and 
spindles are said to be made to an extraor- 
dinary degree of accuracy.—Sheffield Corp., 
Dayton 1, Ohio. 





Signal and Communication Relay 


“R-B-M Type 23000” signal and communi- 
cation relay for aircraft service weighs 1%, 
oz., is said to be equally adaptable for non- 
aircraft applications requiring exceptional 
resistance to vibration, humidity and tem- 
perature extremes. Specifications include 6 
normally open contacts; contact rating, 3 
amps, d.c. non-inductive. Also available in 
other arrangements of normally-open and 
normally-closed contacts. Vibration resist- 
ance up to 10 g at 40,000 feet; temperature 
ranges, 65°C. to +85°C.; approx. dimen- 
sions, 24g” long, 1%” high, %%” wide. De- 
‘sign and construction meet Signal Corps 
requirements for resistance to humidity, salt 








HAT 


Precision Bult 


stl : 


. 


We do have a little time— now 
and then only—to discuss 
transformer applications with our fellow ‘‘victory 
manufacturers” who are seeking to improve their 
war-time units and—also those whose plans include 
design for the future... Possibly time may be 


found for you. We'll do our best with your inquiry. 


STANDARD TRANSFORMER CORPORATION 
1500 NORTH HALSTED STREET, CHICAGO 22, ILLINOIS 
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BUT do you know how 
it can be MOLDED and 
SHAPED to serve you? 


Modern engineered Cellular Rub- 
ber is available now—and can be 
made to order — molded to shape, in 
die cut designs, or in sheets, slabs, 
strips, cord, tubing, or bonded to 
fabrics. 

Our methods control its density, 
strength, resistance to oils and 
greases, chemicals, oxidation, and 
other qualities that can improve your 
product’s efficiency and prolong its 
life. 

Basic forms are: SPONGEX* with 
interconnecting cells —CELL-TITE* 
soft with individual cells. Also rub- 
berized curled hair and bound fibre 
forms for cushoning or packing deli- 
cate instruments. Why not send for 
samples and prices. 

*Trade Mark Reg. U. S. Pat. Of. 


Sponge 
Rubber 


Products Co. 


236 Derby Place, Shelton, Conn. 


Plants in Derby and Shelton, Conn. 


Sales Offices: New York * Chicago 
Washington * Detroit. 


WORLD'S LARGEST MANUFACTURERS OF CELLULAR 
RUBBER AND BONDED FIBRE PRODUCTS 


Page 274—ZI nstruments—Vol. 18 








| spray, and fungus. Magnet coil bobbin is of 


high-impact specially-molded phenolic mate- 
rial of high insulating value, resistant to 
electrolysis and capable of withstanding se- 
vere humidity. Entire contact pile-up as- 
sembly is baked 100 hours at 230°F. After 
baking operation, all screws are re-tight- 
ened, contacts aligned and pointed. This 
type of relay also available with heavy-duty 
contacts rated at 10 amps, 28 volts d.c. non- 
inductive. — R-B-M Mfg. Co. Div., Essex 
Wire Corp., Logansport, Indiana. 





Hand Tachometers 


Two new models have been added to 
maker’s line of triple-range centrifugal-type 
hand tachometers: new “No. 1412” for all 





speeds from 100 r.p.m. to 12,000 r.p.m., and 
new “No. 315” for all speeds from 300 r.p.m. 
to 15,000 r.p.m, Both new instruments have 
an accuracy of 1% of full-scale reading, 
are completely ball-bearing, require no 
lubrication and are designed for heavy duty. 
—Herman H. Sticht Co., 27 Park Place, 
New York 7, N. Y. 





Interstage Filters 


Two new audiofrequency-wave filters add- 
ed to maker’s line are designed with nominal 
impedance of 10,000 ehms, designed to op- 
erate from plate of triode, output loaded 
with 10,000 ohms, Typical curves are in- 
cluded in Instruments’ illustration. Filters 
















can be supplied for any cut 
between 200 and 10,000 c.p.s. 
high, employ dual alloy n 


said to reduce inductive pick dar 


per gauss.—United Transfo ¢ 
Varick St., New York 13, N 


Pressure Pick-up and / nplife, 
New “Pressuregraph” is dé ed as 
linear pressure-time-curve ind t Many 
ham facturer clair at it wit 

. indicate, in lir Dons 
on the scree: oa 


ode ray oscil 
pressure-time 
gine, pump, ai 


stated to hav. 
cessfully applic 
engines to shoy 
time curve of 
der or crankca:s 
to have been 
Cc. F. R. aviation 
engines for me 





} rement 
t of pressure-time < urve, Ip 
' operation, unit is inserteg 
é in cylinder, chamber o& 
tl *| airline, ete. Pick-up 

eo. « ; sponse Is transmitted, af, 
er amplification, to the 

screen of a cathode-ray oscillograph. Among 
advantages claimed for the souree 
graph” are simplified operation, ly one 





control being required, with one initial ad- 
temperature 
effects.—Electro Products Laboratories, Inc, 


justment to compensate for 


549 W. Randolph St., Chicago 6, Ill. 





Glass Surface Plate 


New glass surface plate is said t 
low price and unusual accuracy. It i 
anteed flat within 0.0001” 
surface allows tools to glide easily 
out sticking or chattering. Being 
than steel, granite, etc., the glass pl 
wear a lifetime. Should it become scr 
no burr is raised, It cannot be dent 
is resistant to nicking. It is corrosio 
and is said to be 
Its non-magnetic quality permits 
magnetic or non-megnetic indicator 
to be used with equzl ease. New pr 


€, OF Oth. 
er enclosed s where 
pressure measu ements an 
desired. “Pre regraph" 
measures either static g& 


dynamic pressures, 


and its s 


temperature-res 
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ite is a 16” diameter disk 
housed in a metal standard. 









t 

etic b t cover is supplied with each 
to 15 Electric Co., Inc., 1462 East 
“ @ ester, N. Y. 












mbustion Tubes 


stion tube assembly for car- 
ir determination in metals and 
stible materials is announced. 
of cylindrical refractory tube 
nserted within the combustion 























Ir 

il 
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l¢ 

ss A 

| t- . 
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i ’ ibe sembly is inserted within a high- 





mperature laboratory combustion furnace. 
at containing weighed sample is placed 

















used ii ner at center of combustion tube. 
or fuel tal nter liner will protect combustion 
- sureme rom metal and slag splatter. When 
© curve 7 iter liner becomes so full of splatter that 
is inserted interferes with boat passage, it is removed 
hamber id a new liner is inserted. Combustion 
‘ick-up or is increased when liners are used. 

Te ymbustion tube assembly is said to 






mitted, aft. 





































M, tO the make for time-saving and more economy 

Ph. Amo than the practice of using boat covers.— 

“Preagal SHarry W. Dietert Co., 9830 Roselawn Aveé., 
wy Detroit 4, Mich. 


nly one 


Tube- life Tester 


New life-test unit for electronic tubes sim- 

ulates actual electrical operating conditions. 

: Equipment comprises two complementary) 
} units: plate supply rectifier, and life-test 
i cabinet. Up to 144 amperes at potentials up 
} to 2000 volts for plate supply to tubes under 
4 test are provided by plate rectifier. This unit 
j is three-phase operated; it includes a filter, 
continuously-variable voltage control, time- 
delay relay, door-interlock safety switches, 
supervisory lamps, voltmeter, ammeter, in- F 
terlock circuits for connection to the life- Single shaft passes 
test cabinet, and running-time meter which through and locks 
registers test duration. Life-test cabinet ac- 








itial ad. ‘ 
ecnnal commodates six triodes under test with total with rotor of each 
ries, Ino, plate dissipation of over 2kw. This unit in- unit. 
corporates continuously - variable filament 
supply, a filament voltmeter, regulated grid Each unit can be 
supply, plate ammeter, circuit breaker, su- , i 
pervisory lamps, door safety switches and wound to precise cir- 
interlock circuits associated with the plate cuit requirements, as 


supply rectifier. Interlock circuits which cut 


off plate supply if grid bias fails, or if ac- fo resistance, taper, 


cess doors are opened, provide safety for tap, hop-off. 
operator and for tubes. Other features are 
means for independent control of grid bias Interlocking resist- 










ance ratios provide 








preel any desired voltage % For three or more controls in tandem, Clarostat 
sistant. or current at given Type 42 is the logical choice. The bakelite cases of 
po degree of rotation. these rheostats or potentiometers nest. and lock to- 
aie gether for a virtually solid casing. Metal end plates 






Note dual unit with 
screw-driver adjust- 
ment. Such assem- 
blies are serving in 
the most intricate 





and tie rods insure a rigid assembly—even up to 20 
units in tandem. This unit is the solution to your 
multiple-circuit control. Back-lash is completely 
eliminated. And it is typical of that Clarostat “know- 
how” which provides the answers to all your resis- 
tor, control or resistance-device problems. 


* Submit your problem! 













electronic assemblies. 









* CLAROSTAT MFG. CO., Inc.,- 285-7 N.Gth St., Brooklyn, N. Y. 


5 ae 
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on each tube under test, and provision for 
independent plate current measurement of 
each tube under test. Since filament voltage, 
grid-bias voltage and the plate supply volt- 
age are all variable, it is possible to adapt 
this new test unit for testing other types of 
tubes by changing the tube sockets.—Green 
Electric Co., 130 Cedar St., New York 6,N. Y. 


Frequency and Time Meter 

New “Model 31-FE” electrical indicating 
instrument combining frequency meter and 
elapsed time meter in one case saves both 
panel space and weight. Applications include 
engine-driven generator sets and other 
equipment where proper operating speeds, 
lubricating and overhaul schedules are im- 


portant considerations. Frequency or speed 
is indicated to an accuracy of +0.3% by a 
bank of 5 reeds calibrated in single-cycle 
steps from 58 to 62 cycles. Running time 
meter is driven by a synchronous motor, and 
indicates elapsed time in hours and tenths. 
Instrument operates on 110 volts, is also 
available for 48 to 52 cycles and in half- 
cycle steps for 59 to 61 cycles and 49 to 51 
cycles, with accuracy of +0.2% Other ranges 
are under development.—J-B-T Instruments, 
Inc., 441 Chapel 8t., New Haven, Conn. 


Hermetically-Sealed Electrical 
Instruments 


New line of 2%” hermetically sealed 
panel instruments, housed in steel cases and 
immune from the effects of humidity, mois- 
ture, chemical fumes and other harmful 
agents, is announced. D-c. voltmeters and 
ammeters and a-c. radio-frequency am- 


meters, can be furnished in all standard 
ratings mentioned in, and conform to per- 
formance requirements of, American War 
Standard ASA _ Specification C-39.2-1944. 
They especially meet demand of Armed 
Services for moisture- and fungus-proof 
indicating instruments used under tropical 
climatic conditions. In obtaining a hermet- 
ically sealed enclosure, a thick strain-free 
glass window is sealed to a metal ring, 
obtaining a glass-to-metal seal, and this in 
turn is sealed to a case by a soft-soldered 
joint. Hermetic sealing of the two terminal 
studs is obtained by a glass-to-metal seal 
between each metal stud and metal eyelet. 
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Ientire hermetic assembly is sealed to steel 
base by a silver-solder operation. Metal 
base is secured to case by synthetic-rubber 
gasket coated with sealing compound. Seal 
is obtained by a crimped-over metal ring 
which compresses and retains gasket. Glass 
seal, soldered joints and metal ring form 
a completely hermetic enclosure for the 
instrument. This means of sealing is un- 
affected by thermal shock, mechanical 
shock, or fatigue vibration. Final assembly 
is evacuated, filled with an inert gas through 
a seal-off tube in base, and is sealed off 
at a pressure slightly above atmospheric. 
Made for flush mounting on nonmagnetic 
or steel panels, these instruments incorpor- 
ate standard 214” internal-pivot element in 
a steel case which shields them from stray 
magnetic flelds. They are capable of with- 
standing a thermo-shock test of at least 
10 alternate exposures in salt water at 
85°C. and then at 0°C., without evidence 
of moisture penetration or damage to finish 
or enclosure.—General Electric Co., Schenec- 
tady 5, N. Y. 


Machine Speed Calculator 


New vest-pocket plastic slide-rule instant- 
ly determines correct speed for all metal- 
cutting operations, enables machinists and 
supervisors to select most efficient cutting 
speeds for both high-speed and carbide 
machining operations. Readings from 10 to 
1,000 feet per minute can be obtained. 
Handy size (6” long, 1” wide) permits on- 
the-spot check of actual machining condi- 
tions.—Grove Calculator Co., 6644 Cottage 
Grove Ave., Chicago $87, Ill. 





11/,.” Electrical Instruments 


New line of 1%” electric indicating panel 
instruments, components of most communi- 
cation and electronic devices, is announced. 
To meet Armed Forces’ need for smaller, 
more compact, and weather-resisting equip- 
ment, two forms are available: a water- 
tight design (Types DN-1, DN-2 and DN-3) 
for application where the equipment may 
be accidentally submerged in water, ex- 
posed to rain, or used in extremely humid 
climate; and a conventional design (Types 
DN-4, DN-5, and DN-6) for use in aircraft 
or for other service where instrument will 
be protected from the elements. Both series 
have same basic design in utilizing an in- 
ternal-pivot element of permanent-magnet 
moving-coil class. In waterproofing test, 
Types DN-1, -2, and -3 resisted moisture 


and leakage when submerged 
water for 24 hours. Both ty; 
stand vibration tests specified 
War Standard ASA Specifi 

1944. They are available in n 
ings for d-c., r-f. and a-f. 

and are mostly for use w 
thermocouples or rectifiers.—G 
tric Co., Schenectady 5, N. Y. 


Binocular Magnifie: 
New “Twin Reader,” said to 
vation in hand magnifiers, is of 
lar type incorporating matched 
dual lenses of the “finest ory 
mounted in a holder which fold 


Bat wii lant wit 


plastic handle which has gold-plated pocket 
clip. Owing to its design, it can be held jr 
a viewing position with either hand It js 
said to enable user to examine objects 
greatly magnified, with the clarity of normal 
third-dimensional vision or true depth 
ception with freedom from distort 
aberrations. It may be used in conjunction 
with corrective glasses. People with 
normal vision will find it an aid t 
vision but it is not designed to 

place of corrective glasses. Manuf 
announces that initial production w 

focal iengths from 8” to 14” (f: 
eyes) and in three different magnifi 
—Edroy Products Co., 480 Lexington 
New York 17, N. Y. 





Internal-diameter Gage 


New accessories for “Hole Checker” pro- 
vide speedy method of gaging inside dia- 
meters of large parts to very close toler- 
ances as shown by illustrated bearing-hous- 
ing application, A special sizing plug was 
developed, with upper part of plug finished 
to exact radius of inside of bearing housing 
















ies gaging head, which is 
+h and low limits of accu- 

nt is highly-polished wear- 
. Manufacturer claims that 
type sizing plug, work can 
y for size, taper and out-of- 
1, on large diameters. “Hole 
is air-operated and is set 
- low limit master ring gages. 
aie 0005”.—The American Gauge 
” 18 wd St., Dayton 1, Ohio. 













PrP ngine-hour Meter 
SR: ‘rically-operated engine hour 
pe sters hours, and accumulated 


hours, of operation for trucks, 
rine motors, engine-driven units, 
uitable also for use by labora- 





ories or on testing work. Hours of opera- 

Objects 
Of norma] 
epth per- 
‘tion and 


njunction 


pne complete revolution in 100 hours; the 
second, one rev. in 1,000 hours; the third, 
one rev. in 10,000 hours. Easily mounted on 
instrument panel, 





‘ith sub. Moperates through ignition switch, or by use 
to bette {f a special pressure switch. Available in 
take the Mic. in ranges from 6 to 115 volts: in a.c. 
ucture in 110-volt 60-cycle and 220-volt 60-cycle 
be in Mmoperation. It measures approximately 
1 the MG” X 2%4".—John W. Hobbs Corp., 2040 
ications Yale Bluod., Springfield, Il. 
on Ave 
Hermetically-sealed Electrical 
Instruments 
C New hermetically-sealed 2144” and 3%” 
’ pro- electrical indicating instruments utilize 
dia- @principles of vacuum-tube sealing, i.e., 
> toler- glass-to-metal, in addition to other design 






10uUs- 
lg was 
inished 
ousing 


refinements. It is claimed that by building 
mechanism into a protective cup-like frame, 
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ion are indicated by three hands: one turns 


the engine hour meter | 












BETTER 
PERMANENT MAGNETS 



























RADIO, SOUND and 
COMMUNICATIONS 
EQUIPMENT 





AUTOMOTIVE 
and AVIATION 
EQUIPMENT 








However advanced your own product-development work may be... 
however new or revolutionary the permanent magnets you require 
... Arnold engineers can be of considerable assistance to you in supply- 
ing the proper permanent magnets in volume. They’re precision-built 
entirely in our own plant, under the closest metallurgical, mechan- 
ical and magnetic control to assure peak efficiency at the lowest cost. 
N FW i Get your copy of this valuable, up- 

@ o-the-minute manual on the design, 


production and application of modern Alnico per- 
manent magnets. Write us, on your company letter- 
head, today. 












28 Specialists in the manufacture of 
wre ALNICO PERMANENT MAGNETS 


THE ARNOLD ENGINEERING (‘OMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
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COMPACT: 
4 IN HIGH 
2") IN DEEP 
2%) IN WIDE 

WEIGHT: 
1) POUNDS 
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ELIZABETH AGA New JERSEY 
AMERICAN GAS ACCUMULATOR COMPANY 








Interval Timers 








Process Timers 




















Signal Timers 
Time Switches 
Relays 
B= Write = 





AUTOMATIC 


== ELECTRIC —** 
MANUFACTURING CO. 
MANKATO, MINNESOTA 
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BAILEY PRESSURE 
RECORDER CONTROLLER—/ 
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BAILEY TEMPERATURE 
RECORDER CON’ ER 
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TEMPE RATURE) 








@ Bailey Meter Control of desuper- 
heating and pressure reducing incor- 
porates standard Bailey Recorder- 
Controllers for both pressure and 
temperature, as well as a special Bailey 
Reducing Valve equipped with valve 
positioner and air cooled packing 
gland. 

The control system is air-operated 
and is arranged to maintain the desired 
final steam temperature by controlling 
the quantity of water fed to a cartridge 
type desuperheater. This temperature 
is measured by a sensitive bare bulb 
temperature recorder-controller with 
the temperature bulb located at the 

@ outlet of the desuperheater, 


BAILEY METER COMPANY 
CLEVELAND, O 


1O4!1 IVANHOE ROAD 
Bailey Mets Le MA 





da 






and then 
positive hermetic sealing h 
with a minimum number ,; eal 
are no rubber gaskets or ce; ; 
instruments can be immer 
brine solution for weeks, 
—40°F., without deterioration 
was alternately boiled and 
hour periods for eight days 
shift was 0.5% of scale rar . 
absolutely no moistur: retr hs 
Window sealing process wa 
perfected in codperation wit] 
Corning Glass Co. Windows 
thickness shock-resistant te 
processed for solder sealing 
are completely dehydrated, t! 
dry air at sea-level pressure, } 
crowned crystal permits greats 
reduces shadows and makes fo 


sealing glass coy 


was 


bility. Magnetic shielding m DORs 
interchangeability on any ty; ie 
without affecting calibration. F extr 


shielding, instrument can be supplied 


plated. Silver-clad beryllium- ha 
springs minimize zero shift at tinal 
atures. Other features are standard x; 
glass bead type terminals with ler lug 
and special phosphate finish « the 
which meets 200-hour salt spr: st. 


instruments are built to Ame r 
Standard specifications are availabk 
d-c. ranges. “Type HM 2” is directly 
changeable with A.W.S. type MR an 
25. “Type HM 3” is directly interchanges} 
with A.W.S. type MR 34 and u 

Electrical Instrument Co., Manchester, N.} 





Illuminated Magnifiers 
Newest additions to “C-Maste ne 9 
magnifiers are three all-angle na 
models. Two of these are stand models; th 
third is a portable hand type. Light 








& 


equipment of “Stand Model 410” and “Por 
table Model 610” consists of four incandes 
cent tubes which can be lighted two a 
time or all four at once. Two fluorescent 
tubes are used in “Stand Model 210.” 

clear 414” double convex lens, ground ani 
polished, magnifies 2x. All three magnifier: 
provide undistorted view of work inspecte 
are strongly built of cast aluminum an 
steel with bronze bearings.—Ullman Proé- 
ucts Co., 857 Fourth Ave., Brooklyn 82, N.) 








High-voltage Tester 


New “Model NL 5-H5” is a light-weight 
compact high-voltage supply for testing 
corona effects, leakage and breakdown 
all manner of dielectrics and assemblies 
Ranges are 0 to 5 kv, 0 to 10 kv. and 10-0-l 
kv. (10 kv. each side of ground or 20 kv 
between output terminals.) Supplies fro! 
the increment cf voltage from 0 to 
mum rating indicated by calibrate 
meter. Milliameter indicates commen nent 
of leakage and also gives quantitative ind- 
cation. Tester is said to have unique <afety 
features in that high-voltage relay is oper 
ated by a Micro-Switch when cover i 
and extra ground connections are supplied 
Voltage is controlled by Variac transtvr! 
which must be returned to 0 position 
operate relay for cutting in high vo'tast 
Accessories include three six-foot test AGs 




















t na jacks and alligator clips. 
are suitable for either labora- 
juction testing. ““Model NL5-H5” 


n be lied with auxiliary capacitor net- 
ee momentary high-current break- 
n tests. Normal current range is 0 to 

n nperes. Auxiliary capacitor net- 


elain standoff insulator for high 
itage terminal and known as “Model NL5- 
»;.JU.”--Northern Laboratories Ltd., 3-01 
ont venth Ave., Long Island City 2, 
} : Aes 


rk furnished in separate steel box with 


Aircraft Engine Crankshaft 
Aligning Fixture 
New “Model PA 156-B” crankshaft align- 
ng fixture is designed to check alignment of 
rankshafts on aircraft engines not designed 
t internal spline feature, and for 








uorescent 
210.” 4 


ound and 


1agniflers 
nspecte 

1um and 
un Prod- 









king alignment of aircraft propeller 
fts and assembled aircraft engine crank- 
fts. It is said to be a precision instru- 
with every component part closely 

and firmly assembled for consistent 

racy in testing. Crankshaft in fixture 
ways free to rotate for concentricity 

che Dimensions: 36” long, 6” wide, 
13” to top of bearing mounted V-blocks.— 
i Mfg. & Supply Corp., Mfg. Div., 
mnkershim Blvd., North Hollywood, 


Redesigned Magnetic Comparator 


hedesigned magnetic comparator (see In- 
\pril 1944, page 240) has a more 


tani + } . 
functional arrangement of its components. 
New grey steel case has sloping front 


which are located the indicating 
nt, variable - voltage transformer 


INSTRUMENTS FOR INDUSTRY 












Weksler Submarines 


WEKSLER SUBMARINE THERMOMETERS, as their 
name implies, are compactly designed, ruggedly con- 
structed, highly efficient instruments that take up very 
little space in their application. Built to strict U. S. 
Navy specifications, these highly accurate and durable 
little thermometers should prove extremely useful in 






















No. 140, 
Straight 
Stem 
Class "a 
Separable 
Socket. 

















No. 1/41, Bach Angle 
Stem Class "'b"' Separ- 
able Socket. 


many industrial uses. 







ice in your 


inquiries. 





No. 

















Cast bronze, black oxidized, '"V" shape case 
measuring only I'/g inch wide by 6-9/16 
inches deep. Silvered scale with easy-to- 
read numerals and divisions. A removable 
plate glass front protects the tube and 
scale. Supplied in various ranges and with 
stem angles illustrated. Let us tell you how 
these tough and accurate little Weksler 
Thermometers can render a valuable serv- 


We specialize in the manufac- 
ture of instruments to accurately 
indicate and record Temperature, 
Pressure and Humidity — those 
important factors in industrial 
research, manufacture and oper- 
ation. We earnestly solicit your 


142, 
Angle Stem, Class 
"b"' Solder Socket 



























industry! 























Reclined 










No. 143, L. 
Side Angle 
Stem, Class 
b" Separa- 
ble Socket. 












WEKSLER THERMOMETER CORP. 
52-56 West Houston Street 
NEW YORK 12, NEW YORK 





























A G&G 


SPECIFICATIONS: & 
Size 34%4”x159”x3%”. Uses 115-v, 60-cycle ORIGINATORS 
(adaptor for 6-v to 220-v, AC or DC, 75¢ omit détinbn af 
extra). Draws 4 watts. Counts to 99,999 ° 
then repeats. Max. count speed 700 per RECORDING orre CG orre 
min. Two types, NON-RESET, $4.10; RE EQUIPMENT 
SET, $12.50. Mounting bracket, 26c extra 
All prices FOB, factory. since 1925 Newton Centre 59, Mass. 





40,000 Times 


HiSpeed 
40,000 counts an hour if necessary . . . it records with 
consistent accuracy up to 700 times a minute! 


Used for Production Controls, Operational Checks, 
Functional Actions. Increases accuracy; reduces time 
of record-taking ; permits accumulation of new data. 


Compact, sturdy, well-engineered. Mechanism entirely 
enclosed in cadmium-plated housing. Easy-to-read fig- 
ures behind plastic window 





EVERY HOUR! 


ELECTRO-COUNTER registers 
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reservoir pen. 


Effort jobs. 


trial speed 


today. 


49a Van Sinderen Ave. 





Immediate and 
attention will be given to 
your inquiries on all indus- 
measurement 
problems. Drop us a line 





Operation Speed 
Recorder 


Built for severe service. Users 
report 10, 12 or more years of 
trouble-free life. Powerful cen- 
trifugal speed - measuring ele- 
ment stays calibrated. Non-spill 
Special 
paper. Rugged clock movement. 
Ideal for analysis of new War 


8” Chart 


12 or 24 hr. 


chart 


intelligent 


Amthor Testing Instrument Co., Inc. 


Brooklyn, N. Y. 








Philadelphia 
Merc-to-Merc 
Thermo - Regulators 


Feature 


Mercury to Mercury 
Contacts : Increased 
Contact Capacity : 
Sensitivity within 
0.1 °F. Exceptionally Long 
Life and Stability : No 
Arcing : No Oxidation : 
Temperature Lag Re- 


duced : Temperature 
Ranges adjustable to 
700°F. 

@ 


Philadelphia Merc-to-Merc 
Temperature Controls and 
Mercury Plunger Relays 


The Philadelphia Thermometer Co. 
Sixth & Cayuga Sts. - Philadelphia 
WRITE FOR CATALOGUE 
No. 104, 

Oldest Thermometer Manufacturer 
in Philadelphia 












Page 280—Instruments—Vol. 18 








































and the necessary rheostats 
Graduated dial plates on the ¢« 
balance control rheostats hav: 
to allow duplication of settings 
a light indicates whether or n 
is on. Receptacles for making 
the test fixtures and power sou 
located at back of case, thus k 
out of operator’s way and allo 
view of the indicating instru 
signed instrument incorporates 
functions of the previous model 
is balanced by placing an acc 
in each of the two test fixtures. « 
parts is then removed and thoss 
are individually inserted. Any 
the instrument pointer indicates 
in magnetic characteristics fron 
standard. — Special Products D 
Electric Co., Schenectady, N. Y 


Wenerd 





Extended-anvil Snap Gages 
New extended-anvil adjust 
gages are said to offer many ad 
speeding up inspection and incr: 
duction. Work is quickly aligned 
ing anvils. Smooth, even approa 
to work eliminates uneven wear 
anvil and prolongs its life. Exter 
provides a stable bearing when 
gage to work in a machine. As a |} 
extended anvil snap enables insp< 
to be done with less fatigue than 
ventional snap gage. Used in a stand 





photograph) this type of anvil pr 
platform upon which workpiece is 1 
presenting it to gaging position 


locking devices are used on adjusta 

anvils. Square type anvils are furnished 
as standard—pin type anvils may Sup. 
plied on request. Twenty-five tandard 
models cover the range 0.000” to 6.62 und 


also provide choice of two different 
lower anvils. Larger sizes are avail 
special order.—Sheffield Corp., D¢ 
Ohio. 









Internal-dimension Comparator 
New “Model N-5 Internal Measuring 

Instrument” is equipped with “Elect! 

amplifying device (2500 to 1) developed 










































(MILABLE 
Now: 


Portable Moisture Register 
shows moisture content on 
reading dial, 


NO POINTS TO BREAK OR 





ATTENTION 
Distributors! 


Desirable territor- 
ies are open for 
complete line of 
Moisture Register 
instruments. Your 
inquiry will receive 
prompt attention. 














A hig 


Ina 


B Cat. No. 











PORTABLE 


WHEATSTONE BRIDGE 





grade instrument for measuring re- 
sistances from a fraction of an ohm to 10 
megohms, Contains a 4-dial rheostat, ratio 
dial, galvanometer and battery, all enclosed 
substantial walnut case. Nine coils per 
Accuracy .1%. Built to endure. 


. 1052—Portable Wheatstone Bridge 
without Murray and Varley Loops. $90.00 


Cat. No. 1080—Portable Wheatstone Bridge 
with Murray and Varley Loops. . .$110.00 


Send for Bulletin No. 100 


RUBICON COMPANY 


Electrical Instrument Makers 
Ave. at 35th St. Philadelphia 32, Pa. 


Don't guess about lumber moisture con- 
tent—or put up with clumsy, easily damaged, 


slow equipment. 


Moisture Register, the standard in mois- 
ture testing, gives you the answer—in per 
cent—in 3 seconds or less. Press smooth 
electrode to surface — press the button — 
read the dial—that's all there is to it. 





INSTANT 


pypen RIM « 


MOISTURE 
TESTING 

















INJURE SURFACE 


Moisture Register is accurate, depend- 
able, easy to use. Models complete with con- 
venient carrying cases are available now for 
testing of many materials, including— 
LUMBER—VENEERS—PLYWOOD—PAPER 
TEXTILES—GANULAR MATERIALS 

Write today for complete information 
about your needs. 


MOISTURE REGISTER CO. 


133 NORTH GARFIELD AVENUE e ALHAMBRA, CALIFORNIA 

















PROTECTED and 


REX RHEOSTAT CO. 





Standardized Special 








UNPROTECTED MOTORS and Gear Motors 
As a result of 30 years specialization in the desigr 
TUBULAR SLIDE- and ‘manufacture of special motors ‘and gear_ motor 
of from 1/3000 to 1/3 h.p., SpeedWay ha 
CONTACT RHEOSTATS not only a vast store of ‘“‘know how’ 1 inn a 
standardized units which can be assembled and wound 
WITH SELF-LUBRICATING in varying combinations to give shaded pole, shunt 
w 1d or series yund otors ngineered to exactly 
CONTACT BRUSHES ee ee ee eaen 
speed and even cost, 
ADJUSTABLE Pg a a: 
yy ¢ x 3000 different eg -ombinations Speed Ws 
ESEETORS Fone eee oe met at et ae 
cena eee at standard motor prices 
PROMPT SHIPMENTS GcedWar Motor ‘Cotaine t-war problem, send for th 
"eee SAMPLE MOTORS OF TYPES NOW IN 


PRODUCTION DELIVERED PROMPTLY 


SPEEDWAY MANUFACTURING CO. 


BALOWIN, L. I, N. Y. 1839 SOUTH LARAMIE AVENUE, CICERO 50, ILL 
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‘TOPS’ ANYWHERE! 


BASTIAN’S 


INDUSTRIAL PARTS! 





BASTIAN 
BROS. CO. 


Serving the trade since 1895 


Rochester, N. Y. 


APPLICABLE TO ALL TYPES OF PRODUCTS 


Whether a stove, refrigerator, an aircraft computor 

dial, radio or parking meter—Bastian’s INDUSTRIAL 

PARTS in plastic or metal have what it takes to fill 

the bill. Plastic parts can be printed in any number 
of colors—metal, in any 
desired finish. 


Just clip the coupon be- 
low, fill in and mail to 
us, we'll send free book- 
let, prices and samples 
by return mail. 


NAME 
TITLE 
COMPANY 
CITY 




















RAWSON 
D.C. MULTIMETERS 


Type 501A 
Accuracy 1/4 of 1% 


Readings from 2 microamps to 1 
ampere on 5 ranges, and 20 micro- 
volts to 1000 volts on 9 ranges. 


Also 
THERMAL MULTIMETERS FOR A.C. 


Special Apparatus Built to Order 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


110 POTTER ST. CAMBRIDGE, MASS. 
Representatives 


CHICAGO NEW YORK CITY 








Stevens 


WATER LEVEL 
and FLOW 


RECORDERS 


(DIRECT FLOAT OPERATED 
& REMOTELY CONTROLLED) 


INDICATORS 


AUTOMATIC CONTROLS 


Oss? 


LEUPOLD & STEVENS 
INSTRUMENTS 


Hydrographic, Navigation, 
Surveying 
4445 N. E. GLISAN STREET 


PORTLAND 13, OREGON 
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amplifications may be had on s 
Instantaneous action of indicat 
claimed. Gaging pressure need n 
three ounces. A fine adjustms 
used in obtaining a zero setting 
matic stabilizer prevents ordin 
variations from affecting accurax 
ings. Precision blocks or master 
as a reference in setting up inst 
limit switch arrangement oper 
red signal lights assists operato: 
up and in properly positioning 
checking. Gaging range covers 0 
imum and 12” maximum gaging 
Surface plate is adjustable verti 
possible to explore a hole 3” dee; 
out for diameter, taper, bell-n 
out-of-round conditions. Capacity 
cient to accomodate an A.G.D. 1 
largest size. Instrument can als 
plied with special gaging arms for 
holes down to 0.240” diameter. 
gaging depth from surface plate t 
of diamond points on these arms i 
critical and exposed parts are 
plated for longer life. Tungsten « 
used at points of contact to minimiz 
Linear scale is of balanced type 
total range of 0.0012”. Scale. inter 
senting 0.00005” is approx. %” so that j 
polation to 0.000025” or less is ea 
complished.—The Sheffield Corp., D 
Ohio. 


Automatic Timer 
New “Reco Control Timer” was «d { 
for controlling manufacturing operations jp 
which starting is initiated by momentary. 
contact push-button, stopping automatiea]] 
at pre-set time. It can also be e 
with interlocking controls so that ea 


ation must be completed in correct seq 
before the next is. started. Failure at 
point would post a signal and timer would 
re-cycle automatically to starting 
tion. Example of applications is 
draulic press control in which pr 
valves are shut off upon reaching a <« 
tonnage, holding the pressure for pre- 
mined time and signaling the opé 
Timer is equipped with silver contact 
has a two-circuit control. It has syn 
ous motor for operating on 115-volt 6! 
a.c. However, when desired it car 
ranged for other current specifications 
equipped with additional circuits and 
Reynolds Electric Co., 2623 W. Congres 
Chicago i2, Ill. 


Capacitors for High-Temperat 
High-voltage Uses 


New “Type 25P” capacitors utilize m 
“Vitamin Q” impregnant, operate sat 
torily at thousands of volts at an 
temperatures as high as +105°C. to 
resistance at room temperature is at 
temperatures as high as 105°C. Lé 
five times higher than that of previous t 
ew units are said to retain all of virtt 
conventional oil-impregnated units th! 
out range of +105°C. to —40°C. § 
ard types include hermetically -s 
rectangular metal container capacit 
jointly by Sheffield and Westinghouse. ‘ 








rations jp 
ymentary. 


" 


IMATtIce 


equipped 


quence 


at any 


would 


posi- 





RODUCT OF MORE THAN 60 YEARS EXPERIENCE 
IN BUILDING HIGH GRADE INSTRUMENTS 





A Few Members of the Welch Meter Family 


WRITE FOR OUR METER BOOKLET 
SHOWING MANY OTHER TYPES OF 


ELECTRICAL 
MEASURING INSTRUMENTS 


W. M. WELCH SCIENTIFIC COMPANY 


—— Established 1880 - 


1521 Sedgwick Street 


Chicago 10, Illinois, U.S.A. 





As a further refine- 

ment in the widely 

used H-B Mercury 

Plunger Relay, a new 
crown shaped wire guide holds the plunger 
Straight and friction-free. A faster, cleaner break 
results. There is no prolonged arc—no mercury 
splash, ‘Sele life is prolonged. 

H-8 Mercury Plunger Relays are available for 
a-c up to 440 volts and for d-c to 250 volts, with 
contact capacities as high as 30 amperes. All have 
hermetically sealed mercury-to-mercury contacts 
which are positive, chatterless, noiseless, with no 
exposed arc. Get quotation on your requirements. 


H-B ELECTRIC COMPANY 


6''9 No. 21st Street * Philadelphia 38, Pa. 


Rae 





DY RO optical bYROMETER 
SAVE TIME AND 
MONEY! 


By using PYRO, a 
self- pans May DI- 
RECT READING, 
sturdy unit made to 
stand rough use. It 
is absolutely accu- 
rate and dependable, 
and quickly pays 
for itself 

Unique construc- 
tion enables operator 
to rapidly determine 
temperature even on 
minute spots, fast 
moving objects, or 
smallest stream; no 
correction charts, 
no accessories, no 
ee ae ex- 
pe Special 
PROUNDRY TYPE” 
and ‘‘Universal 
TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of 
molten tron and 
steel when meas- 
ured in the open. 


Stock ranges 1400° F. to 5000° F 
Write for Catalog No. 80 
Immediate Delivery for Defense Plants 


THE PYROMETER INSTRUMENT 60. 
Plant & Lab 
103-107 LAFAYETTE ST., NEW YORK, WN. Y. 
in Canada, Sales and Repair Laberatery: 


sence” Flow Meter Company Limited 
Torente and Montreal 





oa 
ee 


Levee : 











BAILEY 
Gluid Meters 


For STEAM - LIQUIDS - GASES 


@ Bailey Fluid Meters are designed to 
indicate, record and integrate the flow of 
steam, liquids, or gases under practically 
any pressure or temperature condition. 

A great variety of indicating, recording 
and integrating combinations are available 
for use with four distinct types of flow 
mechanisms. 

This large variety of possible combina- 
tions enables the flow meter engineer to 
specify equipment which is pre-eminently 
suited to any flow measuring application. 

When it is desired to place indicators, 
recorders and integrators at a considerable 
distance from the primary element, Bailey 
Synchro-Meters are available to provide 
electric transmission. 

For detailed information consult Sweet's 
Engineering Catalogs or request a copy of 


bulletin No. 301 


BAILEY METER COMPANY 
1041 IVANHOE ROAD 
Bailey Meter C 


CLEVELAND, O. 


ompany Ltd., Montreal, Canada 
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DRAKE NEON ASSEMBLIES. . 
~— 


Y” PLAIN JEWEL 


COLLAR 


FIBRE WASHER 
FIBRE WASHER 


ROUND NUT 


NE 51 NEON LAMP 


SOCKET ASSEMBLY 


Pat. No. 220516 





Drake Patented features have been widely 
5 copied. Get the original—specify ‘DRAKE.’ 


They Save Power, Last Longer, 
Have Wider Voltage Range! 


a patented NEON Assem- 
blies raise miniature jewel lighting to 
new heights of economy and efficiency! 
Power consumption is only 1/25 watt 
. length of life 3000 hours . . . volt- 
age range 105 to 125 volts! No. 50N 
offers a 14” smooth, clear jewel. Red 
glass jewel also av ailable. The No. 51N 
without jewel applies 
where 180° visibility 
is desired. These pop- 
ular patented Drake 
Assemblies are ship- 
ped complete with 
built-in Resistors and 
NES51 Neon Lamps. 


DRAKE MANUFACTURING CO. 


1713 WEST HUBBARD ST., 


The IMPROVED 


KELNOR 


REG. U PAT. OFF 


electric SOLDERING T:X0) 


PATENTS 
APP. FOR 


about 
actual size; 
weighs Ib. 


INSTRUMENT 


manufacturing and 

repairing fields 
Easily solders hard-to-reach connections. 
Cuts down fatigue, increases accuracy. 


GRDER FROM YOUR JOBBER, OR DIRECT. 
GENERAL OFFICES: CENTRAL TOWER, SAN FRANCISCO 3 





KELNOR MANUFACTURING COMPANY | 
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CHICAGO 22, ¥.3.K; 


LIGHT THE 
WAY! 


Radium luminous coating illu- 
minates instruments permanently, 
without lamps, wires or batteries. 


Today, Lustrolite is radium 
coating thousands of devices, 
indicators and safety markers. 


Ship YOUR products to the 
Lustrolite laboratory where skilled 
applicators will coat them. 


Send us samples and ask for 
an estimate! A new booklet ex- 
plains the application of radium 
and other luminous compounds. 
Write for it today! 


APPLICATORS OF RADIUM AND 
OTHER LUMINOUS COMPOUNDS 


ustrolite 


CLEVELAND CORPORATION 
6921 CARNEGIE AVE. * CLEVELAND 3, OHIO 














95°C. 105°C. 

in d-c. rated vol 
1,000 to 16,000 volts. Other ty; 
“Type 45P” hermetically sealed 
shells with metal end caps. Wh« 
jobs where high temperature is n 
new capacitors are said to result 
lly higher ratings for a given size 
Electric Co., North Adams, Mass 


styles for and 


operation, and 








1-r.p.h.-terminal-shaft Motor 


New timing and control motor th ter 
minal shaft speed of one revolution pe 


hour represents maker’s first att 


, 


enclose within a sealed case a motor hay 
a terminal shaft speed slower than one re 
minute. It was designed to mes 


lution per 





} 


demands for a slow-speed totally-er 
motor for use in timers, thermost 
burner and coal stoker controls, an 
apparatus in which minimum spac: 
slow speeds are necessary. It can bé 
nished in other speeds up to and in 
six revolutions per hour. New motor 
an input rating of 2 watts. A speci 
gland built into terminal shaft bearing 
tends its life greatly under industri: 
domestic operating conditions. Ter: 
shaft is concentric with outer case 
tor. A companion model having a t« 
shaft speed of three revolutions per h« 
an eccentric terminal shaft placed no! 
in the 12 o’clock position nirespect t 
case. This design can also be furnis! 
speeds of 3 r.p.m. to 6 r.p.m. Prod 
samples of both designs will be av 
when maker’s war production eases. 
ren Telechron Co., Ashland, Mass 


Thread Gage 


New “Thredchek” is said to make 
ble a more complete check of threaded 
It utilizes principles of indicator sna} 
and of thread roll-snap gage. It has a 
ard balanced type large indicator gra 
in 0.0001” ; and its top No Go roll is not 
—its movement actuating the ind 
showing how low or high is the pitch 
eter. A free rotating backstop, enablir 
part to be properly located when pre 
to the No Go rolls, eliminates possibi 
“cocking.” No trained sense of “fet 
making the Not Go check is needed 
part passes the Go rolls, the lead, t 
angle, and pitch diameter are shown 
within maximum tolerance limits an 





yaad 
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Do you want SPEED in 
oisture Lests? 


n many processes SPEED is a prime requisite in making mois- 
e tests. If this is true in your case, investigate the Steinlite One 


ed gla ‘inute moisture tester. With this instrument an accurate test can 
a, oe 2 made in one minute by an experienced operator .. . in 2 or 
t in mates minutes by almost any operator . . . a great saving over old- 
ma ashioned methods of moisture testing, which required 30 minutes 
. ; longer. 

Motor The Steinlite operates on the electrical impedance principle 
Bs . and is calibrated against the official method for each product. 
Bere — lt is widely used on grains, dehydrated foods, starch, cocoa 
i mpt ty powder, cotton seed, linseed meal, nuts, etc. 

r havin 
gr. ree There are more Steinlites in use than all other electrically 


enc 
tats 


1d ¢ 





factiiring tolerances can be utilized in pro- 
= when work is checked with a 
. hek.” No allowance for wear is 
ad ne ry as this is compensated for by 
Bs ad g the rolls on their eccentric pins.— 


uding 


operated moisture testers combined. 


Explain your moisture testing requirements and our Engineers 


will help you solve your problem. 


EQUI!tPME 











644 BROOKS BUILDING 
CHICAGO 6, ILLINOIS 





The STEINLITE One Minute 
Moisture Tester 
















art will assemble. Indication of the pitch 
iameter when the part is presented to the 
NO GO rolls separates check of pitch diameter 
from check of lead. If pitch diameter is cor- 
rect, then it is known that lead is correct. 
Correctness of form or angle can be checked 
ly as part is passed through full 
1 form ribs of Go roll. When part is 
rotate: d in contact with No Go rolls, indicator 
any out-of-round condition. Instru- 
can be placed in standard thread roll- 










losed 
» Oil 
)ther 
an 
fur- 





and and used at bench for checking 
ijuction parts. It also constitutes a 
nt hand gage for checking threaded 
it or in. machine; or it may become 
ssory to the visual gage. Full manu- 





5} i Corp., Dayton 1, Ohio. 
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136 LIBERTY ST. NEW YORK 6, 











TEST INSULATION 
THE MODERN WAY 






...WITHA 
MODEL B-5 


MEGOHMER 


NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a hand-driven 





generator. Entirely self-contained. Steady 
test potential of 500 volts D.C. available 
at the touch of a switch. Direct reading in 
insulation resistance. Various new models 
and ranges. 
Write or phone for Bulletin 430 


HERMAN H. 
e 
COMPANY, INC. 


27 PARK PLACE NEW YORK, N. Y. 
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MJL No. 163 
DIFFERENTIAL PRESSURE 
INDICATOR 


for measurement of 


RATE OF FLOW 


LIQUID LEVEL 


RATE OF FEED 


of hydraulically driven equipment 


Suitable for Static Pressures 
Up to 3,000 P.S.I. 


e 
DIFFERENTIAL 
PRESSURE RANGES 
From 0-50 inches W.C. 
To 0-30 P.S.I. 
as 
RUPTURE-PROOF 
BELLOWS UNIT 


An exclusive feature. Sensitive and | 
accurate under high operating pres- 
sures. Withstands extreme over- 
ranging. 

a 


This easily installed instrument re- 
quires little space. 


Write for descriptive bulletin 
No. 163-1. 


INSTRUMENT COMPANY 


2306 East 38th Street 
LOS ANGELES 11 CALIFORNIA 
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INSTRUMENTATION SPELLS PROGRESS 
Continued from Page 215 


plying instruments as fast as they are 
developed and are sure of their opera- 
tion. In the laboratories there are many 
pieces of unique apparatus and ingeni- 
ous instrumentation to help the chem- 
ist. However, because of the limited 
amount of chemicals produced and be- 
cause human manipulation makes dupli- 
cation of batches a comparatively sim- 
ple procedure, instrument control is not 
as important in the laboratory as it is 
in plant production. In plants which 
may stretch over acres of ground, in- 
struments are the important control of 
the intricate travel of chemicals in their 
manufacture. Therefore, we of man- 
agement consider it wise and thrifty to 
instrumentize wherever possible and 
employ experts to advise and keep in 
repair the installed automatic controls 
and measuring devices about our opera- 
tions. Present-day speed-up in produc- 
tion and the return in post-war days of 
keen competition demand that we avail 
ourselves as far as possible of the in- 
struments which can be used advan- 
tageously. 

Instrumentation is Progress; and as 
we look back upon what it has done we 
see multitudinous contributions to 
safety. Cleanliness, better working con- 
ditions, even more pay and leisure time 
for employees. Through the aid of con- 
trol instruments we have in many 
cases been able to put processes out of 
doors with only the controlling instru- 
ments housed. This has led to greater 
safety and economy in operation as it 
entirely eliminates any danger of in- 
flammable gases being collected and 
does away with the large investment in 
buildings. Some day, through instru- 
mentation, the Chemical Industry may 
be all out of doors—at least a greater 
portion thereof. 

The uninitiated might feel that when 
we in the Chemical Industry use instru- 
ments in our distillations, filtrations, 
evaporations, drying and even bulk 
weighings, the number of unemployed 
will increase. This is not the case. In- 
struments are still instruments. They 
must be watched, checked, repaired, and 
therefore humans, possessing the finest 
instrument of all, their brains, are still 
essentials. Time and human energy is 
saved, production is improved and in- 
creased and, in all, there will be more 
employment and less drudgery. 

Monsanto’s Chief Engineer says that 
in designing our latest plants, great em- 
phasis and attention was given to prop- 
er instrumentation. He says that with 
instruments, chemical engineers are 
able to design continuous batch proc- 
esses, that instruments permit uniform 
high-grade products and practically 
eliminate wastage and off-grade chem- 
icals. 

All of Monsanto’s large plants em- 
ploy full-time instrument men whose 
duty it is to advise the management on 
the development of new devices, suggest 
and supervise the installation of in- 





struments and keep in pe: fect 
tion those already in 

smaller plants have traine¢ 
rienced men who spend p: f thd 
time on this work in instrument op, 
vision. 

Monsanto today has as ¢ ssets 
to a million dollars invested 
ing and control instrument 
rene plant in Texas, the first | 
America to produce one of the two hg 
materials of synthetic rubber 
completely instrumented as 
ble to make it. One quarter o ij 
dollars was invested in those ingtp 
ments. Monsanto’s phosphorus fury 
plant, the largest electric furnace » 
ducer of this element in the wor); 
another example of control by ing, 
ments. In another new Monsanto jig 
located in Trenton, Michigan, a pl 
in which are made the products 
peace now used for war, instrume 
were located and built into the comple 
and modern operations. Monsant 
always prided itself in its stubborn 4 
herence to a broad and strong researg 
program which is a state of mind 4 
ways open to new things ard bette 
ways of accomplishment. Instrument 
and expert instrument men natural} 
dovetail into that program. 

We subscribe wholeheartedly to th 
reasoning of an English friend of ou 
who said, “The reason why we are 0 
more imaginative level is not becaus 
we have finer imaginations but becaus 
we have better instruments. In scier 
one of the most important things that 
has happened is the advance in instr 
mental design.” 

In conclusion, I would like to tell you I 
of a true story in which one of the it 
struments of the body —the nose- 
played its part. I was in command ¢f 
the destroyer “Ammen.” We had come 
out of Norfolk Navy Yard after some 
repairs and taking on some new te 
cruits. We were going nowhere 
ticular as we were on a more or | 
trial trip to test out the repair work 
and to train the new men, As it so hap 
pened, we were running up the Potomat 
River when a dense fog shut in. Ihe 
lookout in the bow of the ship was 
very tall, raw-boned new recruit from 
Texas. He was se tall that the Nav iy 
had to fit him out temporarily with im 
uniform, the trousers of whicl were ay 
well up his legs, and the sleeves of hf 
jumper were nearly up to his « 
He had been told to keep a shat 
for anything ahead. As we nosed 
river in the pea-soup fog, this | 
suddenly turned and hailed me 
bridge: “Say Cap, I smell ha 
which I replied: “If you smell h 
will anchor”—which we did. In th: 
ing the fog had cleared. Sure e h, 
a short distance ahead of us was © field 
of new-mown hay. So you see ¥ 
the many reasons why I hold 
mentation in such high regard. 

Thank you. 


Des 
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“Declaration of Policy” 


PREPARED BY THE COMMITTEE ON A CONSTITUTION 
REPRESENTING THE INTERSOCIETY CONFERENCES 


HELD NEW 


R. C. Darnell, Chairman........... 
H. F. Moore.... 
W. H. White... 


YORK DEC. 


2, 1944; 


CHICAGO FEB. 17, 1945 


Parry sr Instrument Society of Washington 
.Society for Measurement and Control (New Jersey) 
.- Philadelphia Society for Instrumentation 


ADVISORY MEMBERS 


C. O. Fairchild. .... 

J. E. Gambrill..... 
Richard Rimbach... Sims 
W. A. Wildhack...,... 


ARTICLE I—NAME 
1. The name of this society is THE IN- 
STRUMENT SOcCIETY OF AMERICA. 


ARTICLE II—GOVERNMENT 


1. The control and management of the 
affairs, property and funds of the Society 
shall be vested in the Board of Directors. 

2. Roberts’ Rules of Order, Revised, 
where applicable, shall determine the con- 


duct of business in all meetings of the 
society, its governing bodies and committees 
except when inconsistent with the Consti- 
tution and By-Laws of the Society. 

3. All questions coming before the So- 
ciety, its governing bodies and committees 
shall be decided by a majority of the votes 
cast except as otherwise provided by the 
Constitution and By-Laws. 


ARTICLE IIJ—OBJECTIVES 

1. The objectives of the Society shall be 
to advance the arts and sciences connected 
with the theory, design, manufacture and 
use of instruments in the various sciences 
and technologies; to encourage research; to 
foster education in the instrument field; to 
advance the standards of science and engi- 
neering and to promote intercourse among 
its members and with allied technological 
societies, to extend and broaden the use- 
fulness of the instrument profession. 


ARTICLE IV—-MEMBERSHIP 
1. The membership of the Society shall 
consist of: 
HONORARY MEMBERS 
MEMBERS 
STUDENT MEMBERS 
SUSTAINING MEMBERS 


ARTICLE V—QUALIFICATIONS For 
MEMBERSHIP 

1. All members shall be elected by the 
Executive Council. 

2. Any person, firm or institution inter- 
ested in the objectives of the Society shall 
be eligible for membership. 

ARTICLE VI—DvEs OF INDIVIDUAL MEMBERS 

1. The annual dues of individual mem- 


bers shall be: 
HONORARY MEMBERS ........ None 
PES CET Cre eT | $7.50 
STUDENT MEMBERS .......... 2.00 


2. The Society shall retain $2.50 of the 
dues of each MEMBER and $1.00 of the dues 
of each STUDENT MEMBER and the balance 
shall be refunded to the local chapter with 
which the member is affiliated. The entire 
dues of the members not affiliated with a 
local chapter shall remain in the treasury 
of the Society. 

8. The following initiation fees shall ac- 
company membership applications and shall 
be retained by the National Treasury: 


ee 
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....New York Society for Measurement and Control 
.. Philadelphia Society for Instrumentation 
.. American Society for Measurement and Control 
his «ate Instrument Society of Washington 


1. The amount and distribution of the 
annual dues of MEMBERS and STUDENT MEM- 
BERS may be changed by a two-thirds vote 
of the Board of Directors. 


ARTICLE VII—OFFICERS AND THE 
EXECUTIVE COUNCIL 
1. Officers: The officers of the Society 
and their term of office shall be: 





Se Leer err 1 year 
| a 1 year 
ES Pere. 2 years 
Executive Secretary ..... 2 years 
OO. civkncws concuwee 1 year 

2. Executive Council: The Executive 


Council shall consist of the officers. One 
half the officers shall constitute a quorum. 


ARTICLE VIII—ELECTION OF OFFICERS 


1. Election of officers, other than Coun- 
cilors, shall be by the incoming Board of 
Directors and shall be held at the Annual 
Meeting of the Society. All members of the 
Society, including those who are members 
of the Board of Directors, are eligible for 
election to office. 


2. Councilors shall consist of the latest 
living Ex-President, the Chairmen of the 
different Divisions of the Society and such 
additional members as shall be determined 
and elected by the Board of Directors. 


ARTICLE IX—-BOARD OF DIRECTORS 


1. The term of office of members of the 
Board of Diftectors, excepting ex-officio 
members, shall be two years, 


2. Each local chapter having 50 or more 
members shall be eligible to elect one mem- 
ber to the Board of Directors. Local chap- 
ters having membership under 50 shall be 
represented as provided for Members at 
Large. 

3. Members at Large who are not affill- 
ated with any local chapter and Local 
Chapters having membership of less than 
50 are entitled to representation on the 
Board of Directors in the proportion of one 
Director per 100 members. Such Directors 
shall be elected by the members without 
other representation and they shall be resi- 
dents of the territory they represent. 


4. The quorum of the Board of Direc- 
tors shall consist of one half of its members 
including the ex-officio members. 


ARTICLE X—-AMENDMENT OF THE 
CONSTITUTION 


1. Amendment of the Constitution may 
be proposed by a petition signed by twenty 
or more voting members of the Society or 
by a resolution adopted by the Board of Di- 
rectors. The proposed amendment, with a 
statement of the reasons therefore shall be 
mailed by the Executive Secretary to all 
voting members. Voting may be either by 
letter ballot or by ballot at the Annual 
Meeting as shall be determined by the Board 
of Directors. If by vote at the Annual 






Meeting, the proposed amendment shay 
mailed to the members at least 30 days 
fore the time of the meeting.  doptig, 
the amendment shall be decided by g 
thirds majority of those voting at the 
nual meeting or by a majority of they 





cast if by letter ballot. If by lctter pay 
the Executive Secretary shall 
ballots received to the Committ: 
appointed by the Executive 
sooner than 30 days after the m 
last ballot to the last member. 
2. The Board of Directors shall amp 
the By-Laws so that they are in harm 
with any amendment to the Constitutio, 


Unc] y 
ling off 













ARTICLE XI—INITIAL CHAPTER 
AFFILIATION 

1. Local instrument societi« duly 
ganized by or before the date of the ag 
tion of this Declaration of Policy and 4 
initiation of the Society shall pay to 
Society an entrance fee of $10.00 if ot 
or more members, or $5.00 if of less th 


50 members. The local society m 
ute more than the prescribed $5.0 
at their own option. 


2. Members in good standing of the} 
cals affiliating with the Society shall payy 
membership dues for the year ending De 
cember 31, 1945. Membership of the lo 
chapters shall be taken to be that at th 
time of affiliation and shall be based up 
a certified list furnished by the local wi 
the application for affiliation or within tg 
days after the signing of this Declaration of 
Policy by the local’s delegate.* 


3. Persons becoming members of the § 
ciety after affiliation of a local with th 
Society shall pay dues for the balance 9 
1945 of $3.00, of which $2.00 shall ber 
funded to the local chapter with which th 
member affiliates. The dues for student 
members for the balance of 1945 shall } 
$1.00, all of which shall be returned to th 
local chapter. 

4. Locals affiliating with the Socie 
within 30 days of the adoption of this Deo 
laration of Policy shall be considered Char 
ter Member Chapters and their members w 
Charter Members of the Society. Members 
at-large and new members of local chapter 
joining the Society on or before December 
31, 1945, shall also be considered Charter 
Members of the Society. 


Y contri 
or $10, 

















































































*Note: It is recommended that dues of members 
local societies becoming payable before December 1 
1945 be prorated to that date by the local chapter. A! 
of such prorated dues should be retained in the local! 
treasury. 


News of Local Societies 


CHICAGO 
The March 5th meeting of the Chicas 


Society For Measurement and Control wal 
addressed by Mr. J. G. Ziegler of the Taylor 
Instrument Companies, whose subject wai 
“Improve The Controlled Process.” Mr. Ziecs 
ler pointed out that in laying out a contro 
system, emphasis is usually placed on th 


operation of valves, temperature bulbs, dis 
phragms, and transmission systems, 
than on the process itself. Compla 
lag and hunting are usually directed at te 
control mechanism, instead of the proces 


method. 

According to Mr. Ziegler, many of the de 
mands put upon controllers would un- 
necessary if modifications were made ‘n thé 
process. He cited numerous examples wher 
a change in the size of a tank, a revers# 
in operation, or a new location of ar ec 

abl 


measuring element responding to a \ 
would, to a large degree, eliminate t»< 0D 
jectionable hunt, or lag attributed the 
controls. 


















































































































WHEN STEEL SINGS OFF REY 


At Waugh we have developed magnetic testing equipment which meas 


ures the voice of steel. 

It has been applied to many special purposes: non-destructive produc 
tion line testing of shell cases and armor plate; correlation of magnetic 
readings with hardness and change in grain structure; sorting steel of 
various grades. It has spotted trouble where all other 
instruments have failed. 

This instrument is the Waugh Induflux, Type 
F. If steel presents unsolved problems. write 


for details. 





, Write for Rental 
/ List and Service 
Manual on busi- 

@ ness letterhead, 


VAUGH INDUFLUX, TYPE F 


cific Coast Branch: 180 East California St., Pasadena 5, California 420 LEXINGTON AVE., NEW YORK 17, N. Y. 
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City, Society and Secretary Date Place Subject ike 
Atlanta, Georgia Society for Robert E. Geminert, P.O. a 
Georgia Measurement & Control Box 1714, Atlanta ’ 
Baltimore, Baltimore Industrial In- J. J. Seglets, 35 S. Potomac Engineers Club, 6 W. oa 
Maryland srumentation Society St., Baltimore 24 Fayette St., Balto. 7 
= Chicago Society for A, J. Butler, c/o IHC, 2626 May 7‘®) M&M Club, 337 Unusual Boiler Con- P. N. Man: 7 be 
urement & Control W. 31st Blvd., Chicago Merchandise Mart trol Applications Meter Co. a 
Cleveland, Cleveland Instrumentae W. A. Stubblefield, 2085 W. Apr. 25(8) Cleveland Engineering Pacnntiaandedite SG. Flack co 
Ohio tion Society 104th St., Cleveland 2 Society Northrup C 
Detroit, Instrument Society Cliff Sackett, Chrysler Eng’g ~——~ Be ) 
Mich. of Detroit _ 12800 Oakland Ave. Det’t (To be announced) S 
Fort Worth, Fort Worth Electronics Ralph Ely, 1116 E. Arlington, Apr. 19‘4) Texas Hotel, Fort Worth Tie-line Load Control —«#H. R. Newt ex 
Texas Fort Worth Electric Co ¢ 
Coast Gulf Coast Instrument T. H. Pierson, 3030 Roberts ; ‘ 7 * | 
(Texas) Maintenance Men'sAss'n S., Beaumont, Texas ‘ 
Hartford, Hartford Society for S. J. Zelle, Bridgeport Ther- Apr. 17(8) Bond Hotel Instruments in Crime Speakers from Conn. un! 
Conn. Measurement ¥ Control mostat Co., 1225 Connecticut Detection State Police ill- 
Ave., Bridgeport, Conn. May 15°) Bond Hotel Automatic Temperature C. O. Fairchild, C, J, pare 
Control Tagliabue Div Mo 
Kaneas City, KC Industrial Instru- Gordon H. Burke, 1527 Broad- Apr. 24(®) Bluebird Cafeteria Time Cycle Control and A. A. Blackman, Bris) fat 
Missouri mentation Society way, Kansas City, Mo. Applications Co. s sO 
Los Angeles, California Instrument M. D. Pugh, 2989 Lincoln May 1(©) Hotel Mayfair, . . ~ t né 
Society Ave., Altadena, Calif. Los Angeles (Fe ts s6acas 
Society for Measurement Robt. H. Gray, 1 Whippoor- May 1°) Essex House Influences Affecting Valve CC. E. Mason, Brist 10. a 
; i. J. & Control (New Jersey) will Way, Mountinside, NJ. Characteristics of 
New York, New York Society for H. L. Hildenbrand, 206-07 Apr. 24) ColumbiaU.Men'sFaculty Inspection Applications R. W. Mayer, Kelly- _ ul 
N. ¥. Measurement ¥ trol 33d Ave., Bayside, L.I.,N.Y. Club, 400 W. 117th Se. of X-rays Koett Mfg. Co ( 
NN. Indiana Northern Indiana Soc. for K. M. Frame, 25 Ruth St. Apr. 20(8) — Lake Hotel, Gary Oil Refinery Instruments J. J. Connelly, f ngr. - 
Measurement & Control Hammond, Indiana Cities Service ( 
Philadelphia, Philadelphia Society for G.E. Gress, of/o ATC,34E. Apr. 18®) Engineers Club, 1317 Instrument Maintenance Earl Nuneviller, Br wn 
Ps. Instrumentation Logan St., Philadelphia Spruce St. Instrument Co 
Pittsburgh, American Society for L. M. Susany, c/o Carnegie Apr. 232) Roosevelt Hotel Surface Finish Instruments W. Mikelson, G.E , 
Pa. Measurement & Control Institute, 4400 Forbes St., May 28°) Roosevelt Hotel Process Control W. B. Heinz, Cochrane ss 
Pittsburgh 13 A 1 
St. Louls, St. Louis Society for Gus Holubeck, Union Elee- Cl — 
Instrumentation tric Co., Venice, Ill. . 
Torcate, Canadian Society for T. C. Agnew, Minneapolis- Diana Sweets, 188 Bloor ~ Baw 
io Measurement & Control Honeywell Reg. Co. St. W., Toronto a fh 
Washington, Instrument Society of W. A. Wildhack, National Apr. 17) Interior Dep't Auditorium Frequency Generator C. H. Fetter, Am “val an 
D.C. Washington Bureau of Standards, Wash'n . Applications Time Products Corp e pl 
Whiting, Whiting Instrument Lloyd Clouse, 7344 Dante Apr. 25 4 d 
Indiana Men's Guild Ave., Chicago 19, Illinois (To be announced) te 








D. J. McCloskey, 116 Oak 


~ Special Hagan Control Arthur Borden 


















Se., Wyandotte, Mich. 


Apr. 238) West Mound Methodist 
Church 


Applications 





(A) Meeting at 7:30, no dinner 


(B) Dinner at 6:30, meeting at 8 


(C) Dinner at 7, meeting at 8 


(D) Meeting at 8, nn dite 







































If more engineers would be receptive to 
modifying their process systems as sug- 
gested by Mr. Ziegler, the performance of 
control would be materially im- 
proved. —G. R. THOMASON 


systems 


DETROIT 

The Instrument Society of Detreit had its 
first formal meeting on March 19, 1945, at 
the Research Laboratories of the Ethyl Cor- 
poration of Detroit. At this meeting, attend- 
ed by representatives of many different in- 
dustries, the basic organization of the so- 
ciety was discussed and agreed upon. The 
following officers were elected: 

President, Wallace Perkins, General Mo- 
tors Research Corp., 485 W. Milwaukee, De- 
troit, Michigan. 

Vice President, Emil Gillig, Ethyl Re- 
search Laboratories, 1600 West 8 Mile Road, 
Detroit, Michigan. 

Secretary-Treasurer, Cliff Sackett, Chrys- 
Jer Engineering, 12800 Oakland Avenue, De- 
troit, Michigan. 

It is planned to be able to send a repre- 
sentative to the April 28th meeting of the 


Our Quiz Kids, Karl R. Bobb (North 
American Aviation), George Agin (Sheffield 
Steel Corp.), and Harold L. Emery (Phillips 
Petroleum Co.), were batting in their own 
home ball park and came out with an aver- 
age of 1,000. 

In order that all members would have a 
better understanding of the subject, a for- 
mal debate was conducted on the subject, 
“Why We Should be Affiliated with the In- 
strument Society of America.” The affirma- 
tive side was carried by Robert S. Cook of 
Westinghouse Electric & Mfg. Co. and Wil- 
liam A. Reichow of Minneapolis-Honeywell 
Regulator Co., while the negative side was 
carried by Lester Johnson of Sinclair Re- 
fining Co. and William G. Eargle of Phillips 
Petroleum Co, 

After the debate an open discussion was 
held in which practically all of the members 
participated. It was decided that before any 
action was taken by our society, we would 
give every member an*opportunity to read 
the “Declaration of Policy’? which is to be 
published in the April 1945 issue of Instru- 

ments. —W. A. REICHOW, President 


Following the showing of the 
E. T. Schrotzberger of Applied R 
Laboratories, Glendale, Calif., gave 
interesting talk on the “History 
velopment of the Microphotometer f 
trographic Analysis.” Mr. 


from the earliest microscope to th: 
developments. —M, D. PuGH, 
NEW YORK 
At the regular meeting of the New 
Society for 
March 1, dinner was served to 51 n 
and guests. 


Past-President Fairchild reported on t 
meeting held in Chicago February 17th for 
discussing the organization of a Nationa 


Society, at which he represented o 


ciety. The next meeting of delegates wil 
in Pittsburgh April 28, The Chi 


held 
meeting confirmed the belief that th: 


tional Society is a good thing in itself 


will benefit local Societies. Mr. Fa 
and President Kayan plan to send 
each member of the New York So: 
statement of the policy. of the Nation: 


Mr 


Measurement of Control 
nbers 


¢ 





Schrotzberger 
traced the history of the Microphotometer 


3 








proposed National Society. LOS ANGELES ect so that it can be voted at our next meet- 
—CLIFF SACKETT, Secretary The first regular meeting of the newly- ing, March 27. 
~ Fi organized California Instrument Society was Mr. Rimbach, President of the str ty 
KANSAS CITY held in the Rainbow Aisle, Mayfair Hotel, ments Publishing Co., Pittsburgh, state i tht 7 
For our March 27 meeting of the Kansas Los Angeles, on the evening of March 6th. the convention and exhibit scheduled by th 
City Industrial Instrumentation Society, About sixty-five attended the dinner with Pittsburgh Society for next September * Ri 
Oliver L. Boutros of the Boutros Instrument about eighty-five attending the business and still a live issue and that at present, bout te 


Co. presented a basic lecture on the Wheat- 
stone Bridge and Kelvin Bridge circuits. 
Oliver demonstrated that he was an old 
hand at instructing, and did a swell job of 
explaining the circuits as well as the ad- 
vantages and disadvantages of both types 
of bridges. 
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technical session, 

Through the courtesy of the Inspector of 
Naval Material, Vernon District, Los An- 
geles, a film was shown on the “Effect of 
High Impact Shock on Electrical Equip- 
ment.” Running comments were made by 
Lt. E. J. King, U.S.N. 


66 booths have been sold, out of ab 
booths. It is not yet known what |} 
the ODT will take with respect to ! 
ting conventions for next September 

William H. Offenhauser and Henry 
then took over the meeting with an 
tionally absorbing lecture on High 
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ae e Research Laboratory. 
ie ted a wealth of detail 
up into a most valuable 
e technique of measure- 
sual type. In it the high- 


lg * nds out as the time micro- 


nifies motions which can- 
by the eye because of the 
ch such motions take place. 
L. HILDENBRAND, Secretary 





ITTSBURGH 
ho egular meeting of the Ameri- 
} Measurement and Control, 
or evening of March 26 at the 
tel, was addressed by Clark E. 
eland District Manager of the 
ulator Co, for the last fifteen 
substituted for Wilbur Pray, of 
iain office in Chicago, who was 
Mr. Hague had so carefully 
s dissertation on “How to Get 
} it of Your Automatic Controls” 
he d it in less than a half hour. It 
il received that, as soon as the 
ting is over, Major Behar got Mr. 
’s manuscript for possible (or proba- 
pul ition in Instruments. 
rie two reels of sound films on manufac- 
of optical glass, by the Bausch & Lomb 
ical Co., were also well received. 
he dinner attendance was fifty-five and 
re were more than 105 members and 
t the technical session. 
—L. M. SuSANY, Secretary 





WASHINGTON 
he March meeting of the Instrument So- 
ty of Washington was addressed by Mr. 
\. Tompkins of the Eastman Kodak Co., 
the topic “The Use of Photographic Re- 
ridings in Instruments.” 


Mr. Tompkins presented a lucid discussion 
the types of instruments in which photo- 
msitive materials are used for recording 


ansient phenomena, the characteristics of 
e photographie materials available, and 
e many helpful hints on how to obtain 
ecessful recordings. 

Following his talk, a movie was shown 


hich described the Eastman M-3 _high- 
eed camera and its applications. 


W. A. WILDHACK, Corresp. Secretary 
WHITING 
THE WHITING INSTRUMENT MEN’s GUILD 
dying the Theory, Arts, and Practices of 
Veasurement and Control as Applied 
in the Oil Industry : 


WHITING, INDIANA 

To the Editor of Instruments: Last Sep- 
mber the Instrument Department employ- 
sof the Standard Oil Company of Indiana 
med a society to study the instrument 
roblems peculiar to our plant organization. 
e thought others in the instrument field 
ght be interested to hear of it. 

Due to the fact that a number of our 
en are on shift work, we have scheduled 
ir meetings four weeks apart. This enables 

I man to attend two out of three 
meetings 

Our work is closely allied with that of 
he process department so our program in- 
ludes talks on process as well as instru- 
Ments and their application. Since member- 
‘ip in the Guild is limited to the men in 
bur plant department, we are able to discuss 


tems of interest to only our group. The 
rincipal aim of our society is the educa- 
1on of our members to enable us to do our 
; ork more efficiently. 
the officers elected for the 1944-45 season 
ollows: 


President, Wilson P. Harmon; 
rreas., Archie W. Judson, Jr. ; 
. ponding Sec’y., Lloyd Clouse. 
The subject of our March 28 meeting was 
italytiec Cracking.” Mr. Bauman of 
lard Oil Research Department gave 
He illustrated his lecture with 
simplified flow diagrams and the 
ntation of the process, We count 
ing one of our most satisfactory, 
pally to the clarity of Mr. Bau- 
lanations. 
LLOYD CLOUSE, Corresp. Secretary 





























R-F CAPACITOMETER 


The G-E Capacitometer is a compactly designed unit for pre- 
cision measurements of small capacitance and inductance. It will 
be found to be an extremely valuable asset in college and in- 
dustrial laboratories where maximum utility is essential. This 
instrument measures directly at radio frequency and measure- 
ments are very easily and simply performed with the aid of a 
self-contained oscilloscope. For information write: Electronics 
Department, General Electric, Schenectady 5, New York. 


Electronic Measuring Instruments 


GENERAL @ ELECTRIC 
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Post. War 
Clock Movements 


“CHELSEA 


Our production of special clock 
movements and clockwork mechan- 
isms for recording instruments must 
wait until this war is won. Meanwhile, 
we would welcome the opportunity 
of working with you in developing 
your post-war designs. 

Remember, Chelsea has been mak- 
ing special movements for recording 
instruments for many years. 


Buy 
Another Bond 
Today 





CHELSEA 
CLOCK COMPANY 
385 EVERETT AVE., CHELSEA 50, MASS. 




















HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 36 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 


tively inexpensive. 
8 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 
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BLUE PRINT 


SERVICE 


ON URGENTLY REQUIRED 
RADIO PARTS - TUBES 
ELECTRONIC EQUIPMENT 


TRAIN E D 

service to our TECHNICAL 
Cede REY-MewYe, PERSONNEL 
| OVER 10,000 ITEMS IN STOCK — 
FOR IMMEDIATE DELIVERY! 


; * 
TUBES . METERS . CONDENSERS © 
RESISTORS - TRANSFORMERS 
+ TEST INSTRUMENTS - WIRE 
_ AMPLIFIERS-SOUND SYSTEMS, — 
PLUGS + JACKS + SWITCHES 
METAL CHASSIS « RACK PANELS, etc. © 
PURCHASING AGENTS! j 
ENGINEERS! 


7 
TELETYPE 


ihrect fast wire 















Send for this 
FREE 800 PAGE CATALOG! 
| | Write today on your company letterhead for 
: massive 800 page Buying <~ ‘ 














fistings of all standard na- Ne 
‘ ly products 7 
in one handy, bound vol- i 
ume! Sent free on request j 
by addressing Box sa ; 
This Book 


:Can Help Answer 
‘Your Procurement 
Problems! 
| SUPPLIERS TO 

Industrial Manufacturers * Research 
Laboratories * Schools + Colleges 

| Government Agencies * Roilroads 

Public Utilities + Broadcast Stations | 

‘Hospitals » Shipyards « Police Depts. 

4 rémecrica's 

ee “of, Supls 4 


SUN RADIO 


& ELECTRONICS Co. 


212 Fulton Street, New York 7, N. Y. 


20 amen cmp 9 A my meme 
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In this department we report new literature pertaining to Instrumentation, rec 
manufacturers. To assist in the War Effort we urge readers to request ONLY 
which will be of value to them. Use the coupon on the facing page. 


Manutacturefs 






ved from 
OS€ Dulles 





M-97 “The Laboratory.” The 24-page 
6” x 9” issue (identified as Vol. 15, No. 
2) of this house organ features the fol- 
lowing articles: (1) Science has major 
role in progress of aerial warfare, (2) 
New combustion furnace employs latest 
type heating elements, (33) Labels per- 
manently protected by new plastic glaze, 


astaloy jumbo hosecock has unique 
design features, (5) “Silicones” open en- 
tirely new fields of chemistry, (6) New 
method for determining phosphates in 
boiler water, and (7) Restrictions on lab- 
oratory instruments modified by W.P.B. 
Fisher Scientific Co., 717 Forbes St., Pitts- 
burgh, Penna. 

M-98 Ground Testing of 
Rods and Arresters. 4-page 81%” a” 
“Factory Mutual Bulletin of Pre- 
vention,” August 1944, No. 15.66 describes 
three methods of determining ground re- 
sistance with schematic diagrams of con- 
nections and safe and reliable low 
resistance ground connections with proper 
method of installation. James G. Biddle 
Co., 1211-13 Arch St., Philadelphia 7, Pa. 

M-99 Surface Inspection Instrument. 
4-page 8%” X 11” leaflet illustrates and 
describes the Soetbeer Inspectoscope, 
Model S-1, used for inspecting micro- 
scopically internal and external surfaces 
of objects and parts of machinery dur- 
after completion of manufacture. 


(4) C 


Lightning 


Loss 


lists 


ing and 


Especially adapted for inspection of in- 
ternal surfaces in aircraft engine cylin- 
ders, tubular and other hollow objects in 


ordinarily are 
inspection and 
Projector 


which internal surfaces 
not accessible for visual 
observation. Internal Surface 
Company, Mineola, N. Y 

M-100 Plugs, Seckets, Terminals, Ter- 
minal Strips. 36-page 814” x 11” Catalog 
No. 14 illustrates numerous types of 
products, gives descriptions and dimen- 
sional drawings and includes current 
prices. Howard B. Jones Company, 2460 
W. George St.; Chicago 18, I]. 

M-101 Electric Relays and Controls, 4- 
page, 81%” x11”, circular desc: re- 
lays, switches, capacitors, terminals and 
coils for electrical, electronic and indus- 
trial applications. Relays available for 
a.c. or d.c. from 3 to 115 volts, switches 
up to 10 leaves and 10-amp. capacity, ca- 
pacitors from 5 to 140 mmf. Illustrated 
with photographs. Comar Electric Co., 
3150 N. Eashtenaw Ave., Chicago, Il 

M-102 Electronic Test Equipment. 5- 
broadside folding to 81%” x 11”, de- 
s and illustrates with photographs 
test units made by this manufac- 
urer: (1) Characteristic test set for re- 

iving-type tubes, (2) Cathode test 
unit, (3) Noise test unit (strip recording 
and r-f. noise levels under dy- 
tube conditions), (4) Life rack 
Cathode-ray, pulse or oscillation life 

cks) She Electronics Company, 
1201 F Ave., Brooklyn 6, N. Y 

M-i03 Laboratory Equipment. 
8” « 11144”, Catalog Supplement, 
number of general laboratory ap 
ind equipment with illustrations, speci- 
fications, price list and alphabetical in- 
dex, Equipment déscribed for first time 
by this manufacturer includes: bal 


ibes 


page 
seribe 


Ss 
four 
t 


-ray 


Y } 
mi 


rron 
lushing 
64-page, 
covers a 


paratus 


ance 


with Stellite knife edge 
tube furnace, glass-working 
lurgical testing equipment, 
trols, cold-handle sterilizer i 
flexible tubing. Scientific gs 
ratus, 49 Ackerman St., Bk 
Jersey. 
M-104 Adjustable Triangle. 
leaflet, pictures 
adjuste ible and tra 
2598A having a ba 
of 6%” and altitude of 7-9/1¢ 
any angle from 0° to 90°. A 
drawing screw threads, heli 


6%” 
Bruning 
angle No. 


bevel gears. Charles Brunir 
Inc., 4754 Montrose Ave., C 

M-105 “Precision” Safety Heaters, 
page, 84%” x 11”, Bulletin N HI 
pictures and describes saf 


having nickel-chrome heatin 


ating on 110 volts a.c. or 
maximum temperature of 
are available with Transit« 


are suitable for heating con 
ware set-ups involving dist 
umns, cumbersome flasks, de 
condensers and other costly gs 
Also included is a temperatur: 
table covering flask sizes, dim: 
prices. Precision Scientific (C: 
Springfield Ave., Chicago 47, 

M-106 aaeuneins Products, 24 

11”, booklet entitled “Lear K: 
illustrates and describes lings 
tary actuators and power un 
“Fastop” electromagnetic clut flexit 
power shafting, screw jacks 
and remote controls, gears 
equipment. Each item availa! 

sizes and is illustrated | } 
graphs and cut-away views. Preset 
some possible future appli ns 
suggested by manufacturer. I I 
porated, Piqua, Ohio. 

M-107 Transformers and Chokes. | 
page, 8%” X 11”, leaflet, pictures trans 
formers and chokes for experi! 
short-run purposes. Manufacturers | 
transformers from fraction of ttt 
kilowatts and chokes from 0 
to 8 henries. Wyse Laboratori¢« 
2, Ohio. 

M-108 
circular 


elastic 


eral 


Polariscope. 4-pace, 

pictures and describe 
polariscope for stress < 
The light source and pol 
mounted on one section and th 


tion, 


and projection system on the 
mitting use of loading fram« 
available in two sizes, one h 
aperture and the other 814”. I g 
Instrument Co. Inec., 41 East 1s 
New York 17, N. Y. 


M-109 “General Radio Exper 
12-page, 6” K 9144”, January-Feb 
issue of this house organ feat 
(1) Corrections for Re 
pedances of the Type-821-A Tv 
pedance Measuring Network 


rticles 


(2) General Radio Pulse Gene i 
eral Radio Co., 275 Massachus \ 


Mass, 

M-110 Pressure Gage. 4-page, 5 
circular pictures and describes 
tified” gage with helicoid mové 
erating principle. Cut-away 


Cambridge 39, 


menter.” 
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tions are included. Cer- 
i Instrument Corp., 34-18 
Long Island City 1, N. Y. 
imeter, 4-page, 8%” x 11”, 
’ illustrates and describes 
ssimeter which operates 
ed level principle for the 
if the kinematic viscosity 
i, such as petroleum prod- 
nts. Also includes descrip- 
mmons’ Modification which 
the principle of the Ubbe- 
ied Level Viscosimeter in a 
Tables with size of capil- 
ximate viscosity range and 
» also included. Fish-Schur- 
230 East 45th St., New York 
Bakelite Review.” 28-page, 81” 
16, No. 4, January issue of this 
n contains the following arti- 
stepping into Tomorrow” (Ef- 
nyl plastics on shoe design and 
. ) 2. “Fire-retardant wood and 
oo. (Tests, properties, and uses of 
lant lumber.) 3. “Sea Seals” (A 
iter-resistant tape protects war 
4, “Elastic Plastics—Today and 
v’ (uses and properties of elas- 
chloride-acetate compounds.) 5. 
Sound n an Envelope” (Vinyl disks add 
} efficiency and sound-recording.) 
Ideas Are Ammunition Too” (An air- 
raft ammunition box molded from Bake- 
+o phenolic resin board.) 7. “It Belongs 
» the U.S.A.” (Labels made from vinyl 
esing are ironed—not sewed—onto G.I. 
hirts.) 8. “A new note in Plastics” (The 
wlystvrene harmonica may introduce a 
n \ industry to America.) 9. ‘Defeating 
osion and Contamination” (Contain- 
rs and their contents are protected by 
nvl matings.) 10. “Keep It Dry” (An 
mergeney kit for Navy fliers is made 
esistant to water, sun, wind, and fungi 
y the use of vinyl resins.) Bakelite Cor- 
ration, 30 East 42nd St., New York 17, 
EY 
M-113 Time Delay Relay. 2-page 81%” 
¥11” Bulletin No. 3100 pictures and de- 
ribes a relay suitable for radio trans- 
nitter, radar equipment and industrial 
byplications. Bulletin includes construc- 
n details, dimensional drawing, wiring 
gram and time range data. R. W. 
ramer Co., Ine., Centerbrook, Conn. 


M-114 Portable Electric Testing In- 
trument, Single sheet 81%” x11” de- 
scribes and gives specifications of Model 
'B-200 “Speed-O-Meter.” Instrument 
measures a-c. and d-c. voltages, direct 
irrent to 1.5 amps, capacity to 30 mfd, 
iecibels to +58 db, resistance to 2 meg- 
hms. Superior Instruments Company, 
-27 Fulton Street, New York 7, New York. 


M-115 “Fairchild News.” 12-page 9” x 
12” Vol. VIII, No. 3 February issue of 





this house organ features an article, 
Fairchild reviews progress of a quarter 
f tury.” Fairchild Camera & Instru- 
ment Corporation, 475 Tenth Ave., New 
York 18, New York. 

M-116 “Rotaweirs.” 8-page 814” x 11” 


Section 90-A describes and illus- 
trates F. & P. Rotaweir used in con- 
huous distillation units for automat- 
leally splitting flow from condensers into 
Any desired proportions without restric- 
tion of flow. Operating principle, con- 
Stri n details and cutaway views are 
Descriptions of Specific Grav- 
Testers, Product Gages & Tail Boxes 

per-Clear” Filter used for filter- 

1B g lines, solvents and light oils are 
“80 Included. Fischer & Porter Co., Hat- 
M “Electronic Duo-Stat.” 14-page 
” Catalog Bulletin No. 396A Edi- 
presents features of weather- 
ited heat regulator applicable to 
s heated by steam or hot water. 
n includes technical informa- 
llation data, specifications, dia- 
various types, hook-ups and 
Vices, photographs of unit and 




















































the GAERTNER 
TOOLMAKER MICROSCOPE 


for length, coordinate and angle measurements 


The Gaertner Toolmaker Microscope enjoys preferential acceptance 
in industries devoted to the production of precision parts. 


The instrument is widely used in United Nations war plants to 
inspect work in progress and finished work—to measure form tools, 
milling tools, drill jigs, templets and gauges, machine parts, taps 
and hobs—to perform the various thread measurements. 


It is an accurate, reliable and durable instrument incorporating fine 
machining and carefully adjusted optical parts. 


| Send for Bulletin 147-14 
THE GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago (14), U.S.A. 





0 PREVENT WASTE AND AID THE WAR EFFORT 
(1) Request ONLY the literature that will aid you in your war work. 
(2) Paste the coupon on a government postal card addressed to Instruments, 
taking care to make all four edges stick. 


SSSCSSCSCSSASS SSHSSSSSSSSSHESESSSHSHS SESE SERESEEESTERESETETES SERECEE EERE EE EE eeeeEeeE SSCCCSCEeeeeeeeeeeReeeee es 


Instruments, 1117 Wolfendale St., Pittsburgh 12, Pa. (APRIL 1945) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 


SS Bi otek pa entreeni, erareae bas 


I also desire further information concerning the following new products described in 
this month’s ‘New Instruments” Department. 


I also desire further information concerning the following products advertised in 
this issue (Write page number and name of company) 


EER PS Re RES ee een ee ee 
Company.... fC eee ee ah diss dp «in RNS 
Co.’s Address...... 


(OR) Home Address. . 
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NEW BRITAIN - 





He guessed... 
and lost! 


The pitchman claims that the hand 
is quicker than the eye... and 
usually he’s right. 

Right also are those industrial 
users who look to Corbin Tacho- 
meters for facts as to R.P.M., 
F.P.M.,S.F.P.M., elapsed time, tons 
per hour, sheets per minute... etc., 
because they use and can use this 
line of Tachometers that won’t let 


them down. PA-2 








Call on us for prompt, complete information 
on Tachometers, They can be engineered 
to meet your special requirements. 


THE CORBIN SCREW CORPORATION 
The American Hardware Corporation, Successor 
CONNECTICUT 








| and simple mounting; 


performance charts. Johnson Service Co., 
Milwaukee 2, Wis. 

M-118 Hardness Tester. 
x11” Bulletin pictures 
Clark Hardness Tester for 
testing,” available in three sizes. Each 
unit is furnished with two steel ball 
penetrators, diamond cone penetrator, ad- 
justable steady rest, standard 3%” anvil, 
checking anvil, “V” anvil and test blocks. 
Also included are operating directions, 
specifications and photographs of special 
equipment. Clark Instrument, Inc., 10200 
Ford Road, Dearborn, Michigan. 

M-119 Aireraft Compasses—Resistors— 
Bellows. 8-page 81%” X 11” circular pic- 
tures and describes “Autoflight” direction 
indicator having a stationary dial, rotat- 
ing pointer and graduated in 2-degree 
steps. Detailed description of mechanism, 
housing, magnetic system, panel cut-out 
dimensions and cut-away are included. 
Resistors produce a variable electric re- 
sistance from a low torque rotational 
movement and are available in two types, 
360° type and 270° type. Bellows made to 
meet requirements of instrument or ap- 


18-page 814” 
and describes 
“Rockwell 


plication. Autoflight Corporation, 4522 
Lankershim Blvd., North Hollywood, 
Calif. 


M-120 Thermostatic Controls, 20-page 
84%" X11” Booklet No. B-3344 pictures 
and describes seven types of bi-metal 
thermostats with a wide range of appli- 
cation: (1) “Built-in Watchman” for air- 
craft equipment, instrument sterilizers, 
oil purifiers, ete.; (2) “Clostemp” for ap- 
plications where space is limited such as 
in platens and irons; (3) “Uni-Therm” 
combining close control with small size 
(4) “Sentinel” for 
roasters, water heaters, etc.; (5) “Guards- 
man” particularly designed for low-watt- 
age heating applications; (6) Water 
Heater thermostat, for domestic storage 
type heaters; and (7) “Motorguard,” for 
use on motors. Characteristics and ca- 
pacities of each unit are discussed and 
tabled for easy selection, and cross sec- 
tions, curves and drawings illustrate 
operation and proper mounting of units. 
Westinghouse Elec. & Mfg. Co., P. O. Box 
1017, Pittsburgh 30, Pa. 

M-121 Counting Machines. 16-page 6” 
x 9” catalog pictures and describes 
ratchet type counters which can count 


ADVERTISERS' 


| N D r 4 Minneapolis- Honeywell! d 
pe Ay ey 
Mobile Refrigeration Division 









up to 400 counts per m 
are available in two siz 
furnished with or without 
Reset Type available als; 
lock and key. Booklet cont 
ally large number of info 
graphs of applications. F 
Co., 101 South Sangamon 
111. 

M-122 “The CD Capacitor.’ 
X 753” January issue of th 
features two articles: (1) 
lower Circuit by Willian 
printed from “Electronic I: 
Postwar Opportunity for S« 
Technicians by Samuel F 
printed from “Radio Ney 
Dubilier Electric Corp., H: 
South Plainfield, N. J. 

M-123 Rotameters. 16-pa; 81g" yi 
Publication No. R-100A des; es andy 
lustrates “Cochrane Rotam: ters” wit 
data on the selection for any particy 
service. Specific gravities of cases and 4 
various metals used in float 
together with formulae for 
water and air capacities 
other gases and liquids. Ot! 
factors, such as pressure dr 
scale and float material ars 
this publication. Also includ: 
of Rotameter dimensions and 
capacities. Cochrane Corp., {7th §¢ 
Allegheny Ave., Philadelphia 32, Pa 

M-124 Electrical Test Equipment, | 
page 8%” X 11” Catalog No. 10 desoripg 
and illustrates a number of instrument 
useful for production testing such 
direct-indicating comparison 
pacity and limit bridges, res 
capacity decades, Wheatst: 
voltage breakdown testers and t 
tures, Kelvin bridge, megohm 
megohm meter and conductivit 
tus. In most cases schemati« 
price list and specification ar 
Industrial Instruments, Inc., 
Ave., Jersey City, N. J. 

M-125 “Aminco Laboratory News.’ 
8-page 8%” X11” January iss f 
house organ features an article on 
Total Synthesis of Quinine. Several 
short articles are included together wit 
a section on new inventions and discover 
ies. American Instrument Co., Silve 
Spring, Md. 
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